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(54) TRANSPARENT CONDUCTIVE FILM, OPTICAL FILTER AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transparent 
conductive film, an optical filter and its manufacturing 
method with excellent durability against a long-time use 
or storage, which can restrain deterioration especially at 
the end part of a transparent conductive layer. 
SOLUTION: The transparent conductive film 40 is a 
transparent conductive layer 60 formed on a transparent 
resin layer 10, and the transparent conductive layer 60 is 70^;: 
structured with a high-refraction-rate thin film layer 20, a 

metal thin film layer 30, a high-refraction-rate thin film )q 
layer 20, a metal thin film layer 30, and a high-refraction- 
rate thin film layer 20 laminated in turn on the 
transparent resin layer 10. A sealing part is formed at an 
end face 50 of the transparent conductive film 40 for 
sealing the end face 50 airtightly and shielding from outside air. 
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(BtK &SliIKJI <Bm) OJiC. (Bt)/(B 
m) *m*)&L*1iLtLX2-4m<)&LfflaZtl. 
S ^fc*<D±fc:iKK t t^gJf*SB^KS ( B t ) 
*«1LT««S*U a»D»®i<0i6gSu& ! 1 - 5 Q 

«• i mxiMi^^mmmcr>mmmff)z. tt^o. 

[0079] *36^«§i$§Smifci3^-C . £ OS L» 
®aii20~4|Hl*«»3aT*>S. o£D. ^HP?^ 
A (A) wiBlhtc^B^^^aatfe*!!^)^ 

Slfttt. (A)/(Bt)/(Bm)/(Bt)/ 
(Bm)/(Bt) . itilt. (A)/(Bt)/(B 
m)/(Bt)/(Bm)/(Bt)/(Bm)/(B 
t) . itti. (A)/(Bt)/(Bm)/(Bt) 
/(Bm)/(Bt)/(Bm)/(Bt)/(Bm) 

/(Bt) «Bffiis&^-*t,<7)Tj>s. mmhrnm 
wshhji'cul &m&t<mm. ^vfmm^x 
it:. ^mmmmmTt^immim 
mmmiihfflitft>&. it:, ttosunatfi 
®-e*> s t . ffiSKit. m*m* vhmt. *iwm. 

[oo8o] &*3. m>)MLfflmtf2®^4®<r>&m 
maz&^x. mm*vhit* *iwtxm&*. *r 
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[0081] frik ^WWir^Xvr xr W 
tttftdtt, ^B^tt7-f^A<0ffifila*i5~l 5Q 

<ry®is\t. mmn&y4)i'j*<Dffim&t?i 5-3 oq 

10 tzzhztirmzfih. 

[0082] &mm <Bm) *>*rok l-cii. m 

2D [0083] ffi£^tr^&4><9f8^:fP»yi. ^fcffijg 

$<m>e>*^zkim*L<. 5om&%&±. 10 
o«ft%*gssrc*s. L*»t*#^». ffitffio^m 

tt**< k *» 1 o<oa««5r^fc Lfr^TJB^I. «I 

[oo84] im. mmm 

«mmi«tJV^& kSWtt*^Sfc^SOT3 0 n 

mm*istre&Xti:<bi>X\,\ 

[ 0 0.8 5 1 ^s^k«^«^*±. xaw ^ y 

-fst-yn^-r^y^ ^-/^. t^ft^» 

[0086] SJSSf$SB^K« ( B t ) ^jgj£-rss 
«BW=*W6WfW 1 • 6JBUL. » 4 L< li 1 . 8fil 

±. ^(5>fc»tL<tt2. oja±<os«$«)©vvtm*s 
xx. s^. rmy. 9>9)W -fey^A. 



(9) 
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[0092] ±m*>£ o c. mmmmrtmtttto 



1 5 



too87] ztit>m$>b&wimLmi. &mt . z 1 1 x o . ©ejf^^^Ka ( b t > 

m->xi>. %&mit:±z<$zi%^mBZ'S>&%L> &Bsmsm ( Bm) ximm-y < ;^*^mxgT« 

IfUL**.^. SUfcffifB. ISHfcH'y. 18 #*<0fl!l<DJlJ:9SS<. EJfr*l .45-1.65. ffi 

^y^A^K^y^AfcRfl^XcOS^BJ ( I jtftSIJffOOff^l 0~5 0jum<7)tt««*SKSS-C 

[0 088] ^JSJfW^I8S05$tt. S^7-f [009 3] m<)&Lmtf3®. ttt>*>. fh 

s. mm., axv. mmm<ommn>t>m < Bm) onw^momtfrncomx m^t. m 

5nmJ3LtC2 0 0nmJ3lTrJ>l.^i:* { »* mt<mmL^Zt fc&JiiLfc. 

L<. J:»3#*L<«10nmJa±T100nmJaTT [0 0 94 ] Srfc. 3t^St«X'JTy^ Ml- (1§H 

SJSW^^IS^IB • • • SM n + «*jg*fffi) J *>7-/^Jg$rfBc<l: Oa^C#. ft 

i ) m ( i ) \t. mmaumh-r. mtmm ¥mzwmL%tfi>. mm$&mtxjmz 

[0089] ismtf&mmmm<rm&Mi. xj*?? 20 [0095] ±m<vnm££ mtfLLtzmmmmnm 

•j vr. a *>?v-t 4 >?. 4 *v\L-KTi,x ?mmi. *-v*mttm; (aes). wm&&7 

k %mm. $m$rm. ?x-?m < icp) . y-fy*-v®ffi&& (rb 

s) ^tioa^T^s. mmtfL&xvmmi. 

[0090] JiMWiSa«^!^^83*5tt$: I6LL3 6 *-^'x»i^<oaS3#fiIB§?. i§aS!S7gi8B^;: 

<«^^v^tc^^x«ias!fe<off»<o»a®^ [ 0 0 9 6 ] §ypi. ^^tisitatgcowsi 

mm*W£k%\T®&\zm.<7>mmizmLLx 30 [0097 ] {myov?-) xmiz&vzmy 

?oa. 36®. xmrnztiz. smti (c> . w^vovk 

/xfy> xx. /<5^f. (a) . mfmm® < b) , RMKihs^^iiRsiss 

c?>2wmxkfrt>%h-&&#m t>tih. znmzit. ( e ) tm^x. my 4 )V9~<mm:mi^^m^ 

#£L<tt. 0. 2nm-2nmggTJ,S. fc . ft^^?)«gffifl8a^«KC/A/B/E % 

[0091] maO3raftt<0S^««^^&t:tt. C/B/A/E^CfcS . i^5*^%t^«>«»±{f 

fti d k-n.TOfc^-;kH|g<^^*e. 0. 7 -f /PA ( F ) ZHLXt>mb%\\ *<?>%r£<»g:Wm 

smmmm mzimttx. &ft=?y < m&xts nusmt. c/a/b^e/e. c/f/a/b/e. 

3is«m3K^a (Js^f*. mm&) c/b/a/f/e. c/f/b/a/e^-cas. 

h;^. TKS-y^yxaSrfflV^^ra^Srffio^^ 40 [0098] (Pfe) ifz%&y <>V?-\t. r-f X^ 

mm^w&ammmm-hmtwmmm&it 1 5 5 0 n mm^os^o^gtsggxps^^ t tc 

9 . t SB^ms±tc«tgtt^i$-ffis^&^ [0100] $>mm\*. ^wmmBm • ^r«3mR 
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fatfbh. ^X. 77X-?T4X7\'4£.m^h%& 
7 4 >v?-\±*<r)mttiff-jL- v ?>v?\s-i iz\i7 
)V-?ls-?t>lZbtfm.ZtlZ>. Ztlii. Uteiiji 
ifl&^Zblzi&ayY-yXhlST*. 

«ofeas<oa&6>*#4^i»«it, ^tis. mix. % 

[0101] ^Jl^M«rSH^®i ( B ) fcfflV^l&S 

s>z&mzm^tum\\ mm. m®mm ( b > <o 
m^xwE-ti. 

[010 2] t)?-7'yX?T4X7 % VAXte. HitfX 

m^h{\M^)«kmm^(R)mmm. <zn, 

Mn) 2 SiO.^C7)»fe (G) mfmm. (Ba,Eu)MgAl 
ioOi7:Eu3W»fe (B) &3K3bfcft#, Big£fl&£-<rS 

3fcfr£>363fcX / <.? VMt. «fi 5 8 0 n mfrt* 7 0 0 n 
mgSfCfc*>fc*St*Ol63ee-^^LTt5 0. It 

^l><r)t%r>XLtofSM#i>&. HiifXiZXebNe 

z*is>:j&m.i>mmtz&ttg[mtLxito. t 
tz. nzm:£.mLxi>. zov-?&.ge> 
&w. wtco%u-FZtrtym£Tifhmit%'>x 

[0103] fettg^issfcL mm. m%mmm& 
(c iE)*«$ftft«iMx. mfeg.yx'&i&m 

g.*&tm&£.ti^X. RGBHfe£lMfcU:3l 

£ x^&mumn&ZTm-rz tvxz h. 

gfflli. NTSC (National Television SysteaCoait 
tee) ^r#C^«>T^SRGBHfe<Ofeg*^ffeWS 

[0104] ^-fe;wST<^3t^*asLfc:jD 
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XW£< 77X-7T4 X7V4 <r>ay hyXh £T(f S 

WBizi>%iX^&. rvX^ixrvMt 
-^s^mm^i wftm&t&fmtto^xte 
fmtzit^>h7Xhtm<%h. ztat. ww? 
x. mxtmmmmtL. ^m&ttfi&mcm 

j**jW)a>h7Xhmi. &§*»il 00-200. m 

#mmk%->x^&. az. zyhyxhtfm^th 

[0105] 3yh5xh£fa±3it6fcftfc:ttT-fX 
7V 4 mffit- a— h 7^ - ( n d ) 7 1 iv 

7X. mfo£mm%Eom<>>mt:'j?%<?z>iT 
mtfbhtf. ^wmmmmi<&^b. m& m 

&<r)8W2 aWSTt* Zblz**). i*z. &&£mm 
\it>i*)M.e>ti%\>\ 

20 a. m&rimg&.v^vYyxvz-rtfhwmb* 
h ^mx&vftmM z mst zztizx^x msx- 

ZZZbZjLliiLt:. iiz. fe^^fflv^ 
h yJU7-JU-izm&tli£ircm< . ft 

%&<n®mBLV^>Y7xv*T\fhwmb%h^ 
m£&Tfftm$ft*m£X'%hzb*3&viz. mz. 

T'*&&g5 8 0 nm-6 0 5 nm?>&3fc£ffi«-f S.T 
b KJ: oT^felBt^fetteJ-lftJiS-frS; b h 
30 ZbiM.^Liz. 

[0 1 0 7 ]*m\P)m-7 4 )V9-IZH^X. 
m.V9MMM<T)m!&. 7 0 nm~6 0 5 nm 

4>Vf-tZi->X. #feT*S%3tt-^^S»S6 
1 5nm~640nm<03!MiaSr^U<a^Tt^ 

[0108] HRfc . MIJ/n- K^JRffiffl^ ^ L 

40 JRfcJ; OSSSr&^OfBfcfc TlBHRLT L^l 5 i fc^A 

<^X©S5rfr3^f:t-C#S^y>. RGB^-fe;l^^><0 

[0109]*%B3^^>«. »l570nm~605n 
50 fflhZb. m/Xii. V-lZ^YZithZb&X 
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[oiioi wztotxttm&mgfa 

±fc»±. feB5 7 0 nm~6 0 5 nmlZlRWkXZ&t 
Z>fSM*f8^&Zk££r>X . »55 7 0nm~6 0 5 

C0111] #fe3BK*>fettg^v**§£ii. 
ft. Mte&ftfcH&fc. *gfBK£<B3iU itfc. 

vtfUfJUn feglieJSiaJRtt. fl-ftoSfttt 

[0112] *HHBwft^7 -f 
6}f£fc LX\t. ( l ) ^Bfl^Bgfc:^< k i> l M 

t, i«siajiiofe^^»tsc • mmz&. ^^xf^ ^ 

i£fc i *)im LfciS*KP7 -f ( 3 ) Wtf 

h. 

[oii3] *mfxmttkit. mttrzizmm 

[oii4] mii^wm£mw<rMfmmtth 
-mcomttiiimx'AK. ^mman^m^^ti 

ftbO-Cti&txP, mm. T>h7*y>&. yfv 

TV*. 9i»yjk. XfryjoyR. v 

[oii5] sbh^«i ( b > izzmm&zm^&m 

■a****. £^^£%9m*vhm#!mx$>^t: 

±mmLxi>&\,\ 

[oii6] m^mmmmt lxi±. mmmmco 
%%9m*vhmzwmL. r=yx^=f<xrvA<7m 



(11) ^2002-313140 

20 

i>(0XS>tHi. mzm&iStiZi>(r)Tl&:< . S£t>K 
[0117] r5X7f •< ytf Mt/t^A^9B 

oias#s§<. ^t^oiaea^v^teft^?^ 
it. mm. 8ox:Tftm££ixm%iz%itL%^ 

[01 18] 4^. &mtz£->xit. ISiatttJniT. 
Wftttfc£U>t><ot>i>s. t5X-?7mxtW£>?&. 
ftwft*)$g*m ■ ^wmizxh^itmm^hm 
-sit. ^-iSt»iRsi^ ^tf aw j ?>5ijm^ t&v ^ 

[0 1 1 9 ] ft, ftfcJUT. dix^Olg^L 

20 itVf-ffm&mifiZ&b-yXL*.?. 

[0120] mfeiZ. -TyXl'TiXTVM^lWm. 
W&mtl 0"C*^ 8 0-Ct:=5r4 £ fc«1$S¥8 - 2 2 
030 3^fcB^S*tTV^. 4^:. r7X7fU7 
W-f^^J: 0f6^i-5ftli. mm. 3 0 0c d/m 
2 1 9jfE3*rCJ3 0 (g±S^^tt Image Si 
te ^D/AD25-000061C Oct. 1 
997M) . ±tmi:2nbLX. Ztl£27m£mM 
•t&b. 2^X20000X300 = 38007? ( 1 x 
•8*0) k%hZkirt>. Hffl±a^7J ( 1 x ■ 1^3) 

[0121] $e>tzu. &mi&#£ixsmm>t> t^a 
^s«iRa[^$-^rri.fe^2®ijjUi$--^<o«E«ct^ 

[0122] < lV9-\tfl 

xz&. *&smh\t. lmik-kiHtubz&mv. 

iZit. m:ffi8LfcV*5 7 0-6 0 5 nm<0^S^3tO 
LXLZ5Zk££&&&<r>m*:t:'J?%<T$&ZkZ 
*®hz\ktfx%tz. 

[0123] i&mr>m--7 < fuf-tzti^xu. ms. 

Ofe^Sr^$*&*a ( 1 ) ~ (4 ) it. fe^Jr^W 



2 1 

nm® (o zt:i± (d> . &m$tt?&®&<r)vsm 
&mm (e> . fe^^w-rsra^^-Hn-he 
(f) w^i*^iojaJi^tct>^Tiiiirt&-t* s 
ai*s . zMtsimimommmw® < e ) «. 

to 1 24] *^-c»±. M^siftiRft^^rr 

S^2»Xh$r-o^)iS«c*^liM]St:^$-tf-T 

[ o 1 2 5 1 a-?. sujgKfesgfcsau iw&iBBtf-s 
( i ) wmt^xwm-h. mrntmt ucut. t 

Xf-U>\ tfyxf-VyT-^V-h. 
h.XV x-r^x—r/Hr h y % jjf y h . 
^yxf-vy. sj?y:mh*vy. -Moye^stryr 

5 h\ iK'J-f SK» h y T*^-;Wr/Po-x^>fe;Uo 

-x^sist. *'jff77Maifi/ 

y&07yS£fl«L tfyJSfcb'^/I^CDh'^/Mte 
flj. 4ryr^yjMi. -1fJ7?'J;i«ixf^ sK'JT 

*ya«. ua«xx?jk ^vmxe-v 
rymw- y f>M, 7 y flitx y f>/ h y 7 

/WDifl/y*l^ft. xiM^/Bitt*-/M*«* 
^fc'^Hk#HlX«7 *y 
xfumj/KWJi-f;K x#!*MttL 
y t^Tfl-a— ^fy tf^T^-jUtiMNf* 

[0126] fm^at LTIi. MV>«ftX. <-XiS 

aS. (i) ^-XSTH^ttSgV^P-yhtC 
ft*£»flDU 1 5 0~3 5 OTTCttlk JWIS«fc 

fia^LTr^X^y^Srfmr&^rffi. <ii)fi»L 
iBL«fc:J:07-<^Aflrri,*ffi v (iii) WLWJMz 
■kOMRSrftgU 3 0~1 2 0*C-C2~5fgfc:. 1M 
flMli 2ttfcg# LT 10-200/i m^)7 -f A'AtC 

<m*; mvmmm.. HW*>aa»tt . isa^t 

£*>xm&#. as. 

LT 1 P p m~2 0%X'S)h . 

[0127] ( 2 ) (Wt^f * y^irra. Sflgtfc 
fc. mzm ■ mm^it. mx-$>tu&mm. ms 
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[oi28] as. mtmxj>TPi>mm. t? 
mm. *7$ymm. ^v^ymm. tts&xxt^ 
mm. haw. Mttfcpj*^ < >nf 

us. m&xvuw <ymm. #ue=jwM«. * 
yh'x^r^3-/nsi§. ^ytf^iaafiaui (pv 
b. EVAf) i8Hi*ft£<D£fi£gjflg<D8JlIg*yv 
10 -SrfflV^S. iggfcLTIi. Aom. 

J*HL*i&&. x~f/t^?g$SE. 

[01293 fe&<Ogjgfct. fe£tf>iRJK6yR. mtili 

? 4)Vh.r>mx-. mmm&. sttwmtm • a 

T. aS. lPPm~20%t*6. ffllgSS 

Ji. i£«£ttfc*r lt . as. i~9o %Thi . 

[0130] SI^HkLTn-r-f y^-TS ( 3 ) 
^ltfeSi&a^»(5 0~5 0 0nm) L^t><7)^ 
[0131] m^Pj&T«. aS. flgflSKxxx^ 

ffliig. r^y/w^ig. *7$.>®m. ^ufymm. 
xv*v7 ^ y®m. %w&xv*u7 < >mm. ^y 

30 (PVB. EVAf) ^i-fil^cOiyi^- 

Mtt'tf y/HUK: LTfflv^. LT«. n 

[0132] fe^OSStt. fe^OlftlR^ft. 

s. o. i~3o%tj>&. w y-y-mmmg. 

li. M^ftfcWLT. aS. 1~5 0%T**S. 

40 [0133] ®%<nrr 9 y ^x?;i,y 3 yjk*.Jim*?> 

Hflfc:. fe^$r»»» ( 5 0^5 0 0 nm) Lfet>^$r 
[0134] Jjeo^T-ftmfcfgfltt. a«BS7HF 

— . 7i^— h'n— xeyn-?-. yK— X3— 
so [0135] n-x ^ yrm£&mt&fi:it>izmmz 
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[0136] SflPttffc LTfflV^^ffi 

(4) -at. Ttvfrmmm. s/yaysaewi. 
i^vjhhbh, #yb*^r*7-/M£iai (pv 

B) . x^-uy-BHgk*^^««Si| (EVA) X 
feSSr 1 0 p pm~3 o%aamLTfflv^ . 

( o 1 3 7 1 £*3. z-tLt>(T)?mx'\t. &m$;^<?mz 
[0138] nauL's-ArViimk-t&wgi 

~m*fr? 4fr?-&T>7-i-t%^xm& 

ai/o********. mmmm <b> ± 
tSBBtt^s ( c > atfssigttigHW < e > iffii&zii 
z^&morte. mmmm (c> mmms&m 
( e > gaites-r i d izmmmm ( b > ±tyg 

mpmtL^z t&smxbh. 
[0139] w&mmz&ifrt-thKibtz, mm&iz 
rnmmn^-txm&m&Lxh&w n^tm 
mmimsLL*^. v*\,it#^ mmsiz-r^xm 
oXo im&^ixx^i, z t tftmx'h t . 
[0140] *i&HBtct5»ts««i. mmmmzittt 
*m<r>7 < t^mm&izmmmmiimzitxn 

XbXl\ 

[0141] z(D&&£mmmm±.£iBf8.zii&mi 
x-^ht. ®mi-*hmt:m^xw&t:mm-h&& 

[0142] t^mmmm t *<r)±tzm vi^timi 

mZiZtZtizXiXW&tBi&.LXh&W ZCDtg, 
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[01431 a^^B«mB*>^maas^-;i/K«cg^ 

Bnfcat&J:d&l83S£g{t. W&mfS.lXi>m\ 

is>->xi*o<?>T&ii<&\ msmtfLtmii. m 

10 MS&^tf. £mizmr,XT%&1£VZ<Bti&tlX\,* 

tLx^tum^v. msn-hm&tcommmim^t 
mrnmmzmmLx^hzttfmuK 
m$&mto&mt£.mLxi>ft£i&&±%\ l \ &mmt 

[0144] Z<ry^^ %&y a M-a#nzttf*m 

20 T-xz^ibmmswm&tttmffiLx&z. &m 

[0145] ( B ) cTtfggfflH^ 

mm&mtfhtix^hzttfmLw (hl. 

imtzm£mz&&-tz,zt£X->x. mm^mz® 
[oi46] mm . s*j^i6j^a ia<o^fc^«tt 

-7*m^ sj^-tfc t mm? h z. t h . 

[0147] ^J^|6]Vv^9 252^^^^^ 

[oi48jm®gB^set*j^T. ^as^so^i: 
ws^e&tm«ffle^i.^^ii« (B) <o» 
50 gtt=5rs. mm^wofi)h\im^hvmt. mm 
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m. -vrn>. t^s-->a. ;da. 
[0150] (%MmjkM) mm±mii. 

[0151] WMffi&Mt LTWL JittWfctt. »T«3fc 
«fci>vvc®0r*#l. 5JiTF, ffi&lzli. 1- 4£TF 

a. i/i»3^^ai& i ?«fl^^i^£. mam/ 
&m&m. 7v<m. %<t 

[0152] ±m<r)%Mtffi±mtffitf& titz 7 <iV&tf 

[oi53] mm) mama. mjuzm&L. m 
vxnmx-hh. 

[01 54] Kl&JlteO. l~10jumg£tD8feJ*SrfSI 

kmr 7-mmiwm<r>mm&mmmm® 

/^±l:i«3«. fiiW^Si^ 1-4 0 
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mmtt&mtx ->x i>mm*ftzz t #-c# s . 

10 *t>£)Ttt3rH. BfeJ&ffcL 0. 5%UU:2 0%trF-e 
*>9. ff*t<«. l%£LJ:10%JaTT*>S. 'vfX 

[oi55] ±B<nmmim&^ixti7 < >vj»mm 
&7<>\,&T*>i. *&BJifcisvvc«. . ±sm 
%L7i>v&i>mm£-<kit>h. 
[oi5 6] im^m) *mnzt5V&m±&<?>®. 

[0157] ffljfcfcglLTtt. S±aggftEttfi*tW«a!B) 

T*&«£t:«. (nmr) . #7+e^3t 

m ( I R) . «ft^«f» (MAS)f^ 

a (AES) . ^3KX«ffi (XRF) . X8^?or 

+5>f^ffi (xma) % wm&m&mftvm (r 

BS) . XS3tmi4HKffi (XPS) , 

(ups) „ ftmmfitm (ir)« 

2^Ji-y©g^«fffi (S IMS) . ftx^yWf 
30 ->f*>S[i9.^^(ISS)^$-fflV^ < Ii:*5-C§ 

[0158] m*£.m Lx\t. x-vx.m&rrttm ( a 

E S ) *2ifc>f (SIMS) £S3;£ri6lfc 

[0159] %&7 < w^mm®.v%m<rtm 
a. wm<7)^mmm&. i&mm^smm (se 
m) megm&sssmmz. (tem) zm^xm 

40 [0160] mmwmivmwi'FMmt. ^r-^'xs 

^HHtft (AES) . ^X«l& (XRF) , XttV-f 
?07t7'fi'Xft (XMA) , ?^S^ft)EXfeJ)-ff 
ft (RBS) . X«BK«i4H^ (XPS) , m^Tl- 

aeifMaiups) . mrnmrnm ( 1 r) . 7 
2<%4 *>m&mm ( s 1 m s ) . ®x 

*;^->f ^yfica^Htffi ( 1 s s ) Wizi; Offl^C^ 

5. m^(om=Hm&x/mmt. t-fxmtt 

m (AES) J ^2i*C>f3r>'SM^W (SIMS) £S 
50 [0161] i§B8gfBR£KHff£tt 7 ^ ;l,A^R|ffi)5ih 
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y4frJ>&i9t> r )-&txtXi>&H&te. *ft£S#U 

uxm*tM£^. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transparent conductive film which is a transparent conductive film with which the 

transparence conductive layer (B) was formed on the high polymer film (A), and is characterized by 

intercepting the end face of this transparence conductive layer from the open air. 

[Claim 2] The transparent conductive film according to claim 1 characterized by preparing the closure 

section for carrying out the hermetic seal of this end face in the end face of a transparence conductive 

layer. 

[Claim 3] The closure section is a transparent conductive film according to claim 2 characterized by 
being formed by the organic material, the rebound ace court ingredient, the electrical conducting 
material, or fluorine polymeric materials. 

[Claim 4] It is the transparent conductive film according to claim 3 which the closure section is formed 
with a rebound ace court ingredient, and is characterized by this rebound ace court ingredient consisting 
of the ingredient which uses as a principal component the ingredient, the organic substance, and silicon 
which use the organic substance as a principal component, an ingredient which uses silicon as a 
principal component, or an inorganic material which uses a metallic oxide as a principal component. 
[Claim 5] The ingredient which the closure section is formed with the rebound ace court ingredient 
which consists of an ingredient which uses the organic substance as a principal component, and uses this 
organic substance as a principal component is a transparent conductive film according to claim 4 
characterized by being what uses melamine resin, urethane resin, saturated polyester resin, acrylate 
resin, phenol system resin, polyimide resin, an epoxy resin, or a sulfur-containing organic compound as 
a principal component. 

[Claim 6] The ingredient which the closure section is formed with the rebound ace court ingredient 
which consists of an ingredient which uses silicon as a principal component, and uses this silicon as a 
principal component is a transparent conductive film according to claim 4 characterized by being what 
uses an amino silane, a silane coupling agent, alkyltrialkoxysilane, colloidal silica, or oxidation silicon 
as a principal component. 

[Claim 7] It is the transparent conductive film according to claim 3 which the closure section is formed 
with an electrical conducting material, and is characterized by this electrical conducting material 
consisting of silver, copper, gold, aluminum, platinum, or palladium. 

' [Claim 8] It is the transparent conductive film according to claim 3 which the closure section is formed 
by fluorine polymeric materials, and is characterized by these fluorine polymeric materials consisting of 
the Pori resin fluoride (PVF), polyvinylidene fluoride (PVdF) resin, Pori chlorination 3 fluoride ethylene 
(PCTFE) resin, Pori ethylene tetrafluoride (PTFE) resin, an ethylene tetrafluoride (FEP)-6 fluoride 
[ propylene ] (6F) copolymer, an ethylene-ethylene tetrafluoride copolymer, an ethylene-chlorination 3 

r fluoride ethylene copolymer, or an ethylene tetrafluoride-perfluoroalkylvinyl ether copolymer. 

' [Claim 9] A transparence conductive layer (B) is a transparent conductive film according to claim 1 to 8 
characterized by having the field resistance of 0. 1 - 30ohms / **. 

[Claim 10] A transparence conductive layer (B) is a transparent conductive film according to claim 1 to 
9 which repeats combination (Bt)/(Bm) of a high refractive-index transparence thin film layer (Bt) and a 
metal thin film layer (Bm), and a laminating is repeatedly carried out 2 to 4 times as a unit, and is 
characterized by carrying out the laminating of the high refractive-index transparence thin film layer 
(Bt), and constituting it on it further. 
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[Claim 1 1] The transparent conductive film according to claim 10 with which the principal component 

of at least one layer is characterized by being the oxide of an indium or zinc, or the oxide of an indium 

and tin among two or more high refractive-index transparence thin film layers (Bt). 

[Claim 12] The transparent conductive film according to claim 10 with which at least one layer is 

characterized by being silver or a silver alloy among metal thin film layers (Bm). 

[Claim 13] The light filter using a transparent conductive film according to claim 1 to 12. 

[Claim 14] The light filter according to claim 13 characterized by having a transparence adhesive layer 

(C) for sticking on a display check-by-looking side. 

[Claim 15] It is the light filter according to claim 14 which has the functional clear layer (E) which has 
an acid-resisting function and/or an anti-dazzle function, and is characterized by arranging a 
transparence adhesive layer (C), a high polymer film (A), a transparence conductive layer (B), and a 
functional clear layer (E) in order of C/A/B/E or C/B/A/E toward an open air side from a display check- 
by-looking side side. 

[Claim 16] The light filter according to claim 13 to 15 characterized by preparing the electrode which 
carries out electrical connection to a transparence conductive layer (B). 

[Claim 17] An electrode is a light filter according to claim 16 characterized by being continuously 
formed along the periphery of a filter. 

[Claim 18] The light filter according to claim 16 characterized by the transparence conductive layer (B) 
being exposed in part in parts other than a filter periphery, and preparing an electrode in this exposed 
part. 

[Claim 19] The light filter according to claim 16 characterized by preparing an electrode around being 
two which the flat-surface configuration of a filter is a rectangle and countered. 
[Claim 20] The light filter according to claim 15 characterized by any one of a transparence adhesive 
layer (C), a high polymer film (A), a transparence conductive layer (B), and functional clear layers (E) 
containing coloring matter. 

[Claim 21] The light filter according to claim 20 with which this coloring matter is characterized by 
having the absorption maximum in the range of 570-605nm wavelength of light. 
[Claim 22] The manufacture approach of the transparent conductive film which is the manufacture 
approach of a transparent conductive film that the transparence conductive layer (B) was formed on the 
high polymer film (A), and is characterized by including the process which forms a transparent 
conductive film in the shape of a roll, and the process which forms the closure section in the end face of 
this roll. 

[Claim 23] The manufacture approach of the transparent conductive film which is the manufacture 
approach of a transparent conductive film that the transparence conductive layer (B) was formed on the 
high polymer film (A), and is characterized by including the process which sends out a transparent 
conductive film from the 1st roll to the 2nd roll by the roll two roll method, and the process which forms 
the closure section in an end face between the 1st roll and the 2nd roll. 

[Claim 24] The approach of dipping an end face in coating liquid in the process which forms the closure 
section in an end face, the approach of carrying out coating of the coating liquid to an end face, or the 
manufacture approach of the transparent conductive film according to claim 23 or 24 characterized by 
using the vacuum forming-membranes method. 

[Claim 25] Plasma display equipment which carries out the description of the plasma display for 
displaying an image, and being prepared in a display check-by-looking side, and having a light filter 
according to claim 13 to 21. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach among the electromagnetic 
waves generated from a DEPUREI screen at the transparent conductive films and light filter lists other 
than the light which can intercept an electromagnetic wave, when it installs on scopes, such as a plasma 
display panel (PDP). 
[0002] 

[Description of the Prior Art] The optoelectronics associated part and the device are progressing 
remarkably as society develops in recent years. In addition in it, the display which displays an image is 
spreading through the conventional TV apparatus splendidly as an object for computer screen 
equipments etc. Also in it, the commercial-scene demand to enlargement and thin-shape-izing of a 
display is increasing steadily. The plasma display panel (PDP) attracts attention as a display recently 
which can realize thin shape-ization on a large scale. A plasma display panel emits a strong 
electromagnetic wave out of equipment on a principle. The report that it is known that an 
electromagnetic wave will do a failure to an instrument and an electromagnetic wave may do a failure 
also to the body recently is also carried out. For this reason, about electromagnetic wave emission, it has 
become in the direction regulated legally. For example, in current Japan, there is regulation by VCCI 
(VoluntaryControl Council for Interference by date processing equipment electronicoffice machine), and 
there is product regulation by FCC (FederalCommunication Commission) in the U.S. 
[0003] Moreover, a plasma display panel emits a powerful near infrared ray. This near infrared ray 
causes malfunction of a cordless telephone, the remote controller of an infrared method, etc. The 
wavelength which poses especially a problem is 800-1000nm. 

[0004] In order to suppress the above, an electromagnetic wave, and near infrared ray emission, the 
request to an electromagnetic wave and the light filter for near infrared ray cutoff is increasing recently. 
It goes across this light filter all over a filter, it has conductivity, and, moreover, it is necessary to excel 
in transparency. These demands can be filled and the light filter put in practical use can roughly be 
divided into two kinds. One is called the metal mesh type and it arranges a metal in the shape of a grid 
thinly all over a base. Although this is excellent in conductivity and has the outstanding electromagnetic 
wave cutoff capacity, since the near infrared ray reflective power force and transparency are not 
excellent and a moire image arises, it is not so desirable to a display filter application. Another is called 
the transparent membrane type and arranges a transparent conductive thin film all over a base. Although 
it is inferior to electromagnetic wave cutoff capacity as compared with a metal mesh type light filter, 
since it excels in near infrared ray cutoff capacity and transparency and there is no generating of a moire 
image, a transparent conductive thin film type light filter can be suitably used as a filter for a display. 
[0005] The transparent conductive thin film type light filter has stuck the transparent conductive thin 
film film on the transparence support base through transparence adhesion material, or has formed the 
direct transparent conductive thin film layer in the transparence support base itself in many cases. From 
lightweight-izing.of the display itself, or the field of safety, a transparence macromolecule Plastic solid 
is suitably used as a transparence support base in many cases. Since a transparence macromolecule 
Plastic solid has the property which deforms in response to the effect of heat or moisture, glass is used in 
many cases. 
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[0006] Generally one of the policies [ need for a plasma display to come to spread widely ] is said to be 
low-pricing. Since the rate of closing to all member expense also about a light filter is high, it is 
indispensable that the price fall because of plasma display spread. For this reason, the light filter which 
can realize the number reduction of members and process simplification is proposed. The typical thing is 
the light filter of the type which consists of a film base material, sticks on a display and is used for it. 
[0007] The electromagnetic wave cutoff capacity of a light filter is excellent, so that the field resistance 
of a light filter is low. It is usually performed that resistance carries out the laminating of the low metal 
thin film layer, and obtains a transparent conductive thin film about a transparent conductive thin film 
type light filter. Especially, the metal thin film which consists of silver with the lowest specific 
resistance in a pure substance is used suitably. Furthermore, for the purpose of a permeability rise and 
the improvement in stability of a metal thin film layer, a metal thin film layer is put in a transparence 
quantity refractive-index thin film layer, and, usually a transparent conductive thin film layered product 
is formed. 

[0008] On the other hand, the lowness, therefore the silver used suitably of the specific resistance tend to 
produce atomic condensation as a metal thin film layer ingredient. If the silver atom of a silver thin film 
layer condenses, the point of silver white will be produced and the high transparency which it originally 
has, and low resistance will be lost. 

[0009] In a transparent conductive thin film layered product, although transparence quantity refractive- 
index thin film layers, such as ITO, have the effectiveness of preventing the silver condensation 
promoting agent in atmospheric air reaching in the silver thin film layer, in order to maintain high 
permeability, thickness cannot be set to several nm and prevention ability is inadequate on an optical 
design, in many cases. Therefore, the front face of a transparent conductive thin film layered product 
needs to protect with a film etc. A protection film has a reflection factor reduction function, an anti- 
dazzle function, or a toning function in many cases. 
[0010] 

[Problem(s) to be Solved by the Invention] In the conventional thin film type light filter, since the end 
face of a transparent conductive thin film layered product is not covered, while installing a light filter in 
a display device and using it for a long period of time, degradation of a transparent conductive thin film 
layered product will advance from the edge of a light filter. This is a problem especially in the light filter 
of the type which consists of a film base material, sticks on a display device directly and is used for it. 
[001 1] The purpose of this invention is providing with the manufacture approach the transparent 
conductive film and light filter list which are excellent in endurance to long-term use and storage, and 
can control degradation especially in the edge of a transparence conductive layer. 
[0012] ' 

[Means for Solving the Problem] In order to solve the above-mentioned problem, as a result of repeating 
research wholeheartedly, by forming the closure section in the end face of a transparent conductive film, 
this invention persons acquired knowledge that the above-mentioned problem is solvable, and resulted 
in this invention. 

[0013] This invention is specified as below according to the matter of a publication. 

[1] This invention is the transparent conductive film with which the transparence conductive layer (B) 

was formed on the high polymer film (A), and is a transparent conductive film characterized by 

intercepting the end face of this transparence conductive layer from the open air. 

[0014] [2] Moreover, as for this invention, it is desirable that the closure section for carrying out the 

hermetic seal of this end face is prepared in the end face of a transparence conductive layer. 

[0015] [3] Moreover, as for the closure section, it is [ this invention ] desirable to be formed by the 

organic material, the rebound ace court ingredient, the electrical conducting material, or fluorine 

polymeric materials. 

[0016] [4] Moreover, the closure section is formed for this invention with a rebound ace court 
ingredient, and, as for this rebound ace court ingredient, it is desirable to consist of the ingredient which 
uses as a principal component the ingredient, the organic substance, and silicon which use the organic 
substance as a principal component, an ingredient which uses silicon as a principal component, or an 
inorganic material which uses a metallic oxide as a principal component. 

[0017] [5] Moreover, as for the ingredient with which the closure section is formed with the rebound ace 
court ingredient which consists of an ingredient which uses the organic substance as a principal 
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component, and this invention uses this organic substance as a principal component, it is desirable that it 
is what uses melamine resin, urethane resin, saturated polyester resin, acrylate resin, phenol system 
resin, polyimide resin, an epoxy resin, or a sulfur-containing organic compound as a principal 
j component. 

[0018] [6] Moreover, as for the ingredient with which the closure section is formed with the rebound ace 
court ingredient which consists of an ingredient which uses silicon as a principal component, and this 
invention uses this silicon as a principal component, it is desirable that it is what uses an amino silane, a 
silane coupling agent, alkyltrialkoxysilane, colloidal silica, or oxidation silicon as a principal 
component. 

[0019] [7] Moreover, the closure section is formed for this invention with an electrical conducting 
material, and, as for this electrical conducting material, it is desirable to consist of silver, copper, gold, 
aluminum, platinum, or palladium. 
( [0020] [8] moreover, the thing which the closure section is formed for this invention by fluorine 
polymeric materials, and these fluorine polymeric materials consist of the Pori resin fluoride (PVF), 
polyvinylidene fluoride (PVdF) resin, Pori chlorination 3 fluoride ethylene (PCTFE) resin, Pori ethylene 
tetrafluoride (PTFE) resin, an ethylene tetrafluoride (FEP)-6 fluoride [ propylene ] (6F) copolymer, an 

S ethylene-ethylene tetrafluoride copolymer, an ethylene-chlorination 3 fluoride ethylene copolymer, or an 
ethylene tetrafluoride-perfluoroalkylvinyl ether copolymer — it is desirable. 

[0021] [9] moreover, the thing for which a transparence conductive layer (B) has the field resistance of 
0.1 - 30ohms / ** in this invention — it is desirable. 

[0022] [10] moreover, the thing for which a transparence conductive layer (B) repeats combination (Bt)/ 
(Bm) of a high refractive-index transparence thin film layer (Bt) and a metal thin film layer (Bm), a 
laminating is repeatedly carried out 2 to 4 times as a unit, the laminating of the high refractive-index 
transparence thin film layer (Bt) is further carried out on it, and this invention is constituted - it is 
desirable. 

[0023] [11] moreover, the principal component of this invention of at least one layer is the oxide of an 
indium or zinc, or the oxide of an indium and tin among two or more high refractive-index transparence 
thin film layers (Bt) - it is desirable. 

[0024] [12] moreover, at least one layer of this invention is silver or a silver alloy among metal thin film 
layers (Bm) — it is desirable. 

[0025] [13] Moreover, this invention is the light filter which used the above-mentioned transparent 
conductive film. 

I [0026] [14] moreover, the thing for which it has a transparence adhesive layer (C) for sticking this 
invention on a display check-by-looking side — it is desirable. 
[0027] [15] moreover, the thing for which this invention has the functional clear layer (E) which has an 
acid-resisting function and/or an anti-dazzle function, and a transparence adhesive layer (C), a high 
polymer film (A), a transparence conductive layer (B), and a functional clear layer (E) are arranged in 
order of C/A/B/E or C/B/A/E toward an open air side from a display check-by-looking side side — it is 
desirable. 

[0028] [16] moreover, the thing established for the electrode which carries out electrical connection of 
this invention to a transparence conductive layer (B) — it is desirable. 

[0029] [17] moreover, the thing an electrode is continuously formed [ a thing ] for this invention along 
the periphery of a filter — it is desirable. 

[0030] [18] moreover, the thing for which the transparence conductive layer (B) has exposed this 
invention in part in parts other than a filter periphery, and an electrode is prepared in this exposed part — 
it is desirable. 

[003 1] [19] moreover, the thing for which, as for this invention, an electrode is prepared around whose 
flat-surface configuration of a filter being two which is a rectangle and countered — it is desirable. 
[0032] [20] moreover, the thing for which, as for this invention, any one of a transparence adhesive layer 
(C), a high polymer film (A), a transparence conductive layer (B), and functional clear layers (E) 
contains coloring matter - it is desirable. 

[0033] [21] moreover, the thing for which, as for this invention, this coloring matter has the absorption 
maximum in the range of 570-605nm wavelength of light - it is desirable. 

[0034] [22] Moreover, this invention is the manufacture approach of a transparent conductive film that 
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the transparence conductive layer (B) was formed on the high polymer film (A), and is the manufacture 
approach of the transparent conductive film characterized by including the process which forms a 
transparent conductive film in the shape of a roll, and the process which forms the closure section in the 
end face of this roll. 

[0035] [23] Moreover, this invention is the manufacture approach of a transparent conductive film that 
the transparence conductive layer (B) was formed on the high polymer film (A), and is the manufacture 
approach of the transparent conductive film characterized by including the process which sends out a 
transparent conductive film from the 1st roll to the 2nd roll by the roll two roll method, and the process 
which forms the closure section in an end face between the 1st roll and the 2nd roll. 
[0036] [24] moreover, the thing for which the approach of dipping an end face in coating liquid, the 
approach of carrying out coating of the coating liquid to an end face, or the vacuum forming-membranes 
method is used for this invention in the process which forms the closure section in an end face — it is 
desirable. 

[0037] [25] Moreover, this invention is plasma display equipment which carries out the description of 
the plasma display for displaying an image, and being prepared in a display check-by-looking side, and 
having the above-mentioned light filter. 
[0038] 

[Embodiment of the Invention] This invention is provided and used for the check-by-looking side of the 
display represented by the plasma display panel, concerning the light filter using the transparent 
conductive film and it which are characterized by forming the closure section in an end face. Since the 
closure section is formed in the end face of a transparence conductive layer, degradation does not 
produce the transparent conductive film and light filter in this invention from an edge during the use 
under storage or over a long period of time. 

[0039] (Transparent conductive film) The transparent conductive film in this invention has an 
electromagnetic wave cutoff function by the transparence conductive layer (B), and can also give an 
infrared cutoff function if needed. A transparence conductive layer (B) is the repeat object of a high 
refraction transparence thin film layer (Bt) and a metal thin film layer (Bm), and is formed on the high 
polymer film (A). 

[0040] Drawing 1 is the sectional view showing an example of a transparent conductive film, and 
drawing 2 is the top view. The transparence conductive layer 60 was formed on the transparence resin 
layer 10, one by one, the laminating of the high refractive-index thin film layer 20, the metal thin film 
layer 30, the high refractive-index thin film layer 20, the metal thin film layer 30, the high refractive- 
index thin film layer 20, the metal thin film layer 30, and the high refractive-index thin film layer 20 is 
carried out, and the transparent conductive film 40 consists of on the transparence resin layer 10 for the 
transparence conductive layer 60. The edge of the transparence conductive layer 60 is exposed to the 
open air so that drawing 1 may show. 
|1 [0041] (Closure section) The closure section in this invention is formed in the end face of a transparent 
! conductive film, and prevents that the edge of a transparence conductive layer meets with the open air. 
[0042] Drawing 3 is the perspective view showing an example of a transparent conductive film. An end 
face 50 is a side face of the transparent conductive film 40 created in the shape of a field as shown in 
drawing 3 . 

[0043] The location in which this closure section is formed is a transparence conductive layer exposure 
part. What is necessary is to just be formed so that only the layer in which a transparence conductive 
layer exists at least may be covered about the thickness direction of a transparent conductive film, 
however — since the thickness of a transparence conductive layer is only several micrometers — realistic 
- the side face of a transparence conductive layer - a wrap - things - realistic — difficult - side ** of a 
transparent conductive film — the closure section will be mostly formed in all. 
[0044] Drawing 4 is the sectional view showing an example of the transparent conductive film with 
which the closure section was formed in the end face. The closure section 70 is formed in the end face 
50 of the transparent conductive film 40. The closure section 70 closes an end face 50 in airtight, and 
achieves the function intercepted from the open air. 

[0045] It is desirable to form the closure section in an end face also about the hoop direction of a 
transparent conductive film in the part in which the transparence conductive layer is unreserved at least. 
[0046] In addition, on the process which manufactures the transparent conductive film in this invention, 
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when keeping it in the state of a film roll, a transparence conductive layer unreserved part is only the end 
face of a roll. In this case, in order to prevent degradation from the edge in the transparence conductive 
layer generated at the time of storage, it is desirable to form the closure section only in a roll edge. 
[0047] In addition, although there is especially no limit about the thickness of the closure section, it 
produces a crack and is not desirable, when too thick [ if too not much thin, the closure effectiveness 
over the open air cannot fully be demonstrated, and / not much ] and stress is received. The thickness of 
the closure section is 100 micrometers or less in 0.3 micrometers or more, and is usually 10 micrometers 
or less in 1 micrometers or more still more preferably 50 micrometers or less preferably at 0.5 
micrometers or more. 

[0048] (Sealing agent) The ingredient used in order to form the closure section in this invention can be 
made to adhere to a transparent conductive film end face by a certain approach, and if the transparence 
conductive layer unreserved part, the open air, and the contact frequency which exist in a transparent 
conductive film end face can be reduced, there will be especially no limit. It is possible to use various 
ingredients, such as electric conduction coat material used for the conductive coats of the coat material 
used for the rebound ace court currently generally used widely, the sealing agent used for the closure 
application of an electronic member, and an electronic member. 

[0049] When an ingredient is illustrated, they are the ingredient which uses as a principal component the 
ingredient, the organic substance, and silicon which use the organic substance as a principal component, 
the ingredient which uses silicon as a principal component, the inorganic material which uses a metal as 
a principal component. 

[0050] When the ingredient which uses the organic substance as a principal component is illustrated 
concretely, they are melamine resin, urethane resin, saturated polyester resin, acrylate resin, 
polyfunction^ acrylic resin, phenol system resin, polyimide resin, an epoxy resin, a sulfur-containing 
organic compound, etc. 

[0051] generally one coat processing is possible for an organic system, and it is easy handling — etc. — 
hardness and endurance are low although there is an advantage. 

[0052] When the ingredient which uses silicon as a principal component is illustrated concretely, they 
are an amino silane, a silane coupling agent, alkyltrialkoxysilane, colloidal silica, oxidation silicon, etc. 
[0053] When the inorganic material which uses a metal as a principal component is illustrated 
concretely, they are silver, copper, gold, aluminum, platinum, palladium, etc. 
[0054] (The formation approach of the closure section) In this invention, the closure section may be 
formed in the manufacture process of a transparent conductive film, and may be separately formed after 
manufacture. When passing through a film roll condition in the production process, sending out a film 
with a roll two roll, you may form and may form in an edge with a roll condition. In the case of the 
former, a transparent conductive film is in the condition which has not carried out two or more 
laminatings substantially, and, in the case of the latter, it is in the condition in which the transparent 
conductive film is carrying out two or more laminatings substantially. Moreover, when created in the 
state of a film roll, from a roll, it will start to the desired die length and, finally a transparent conductive 
film will be obtained, but in this case, since the exposed part of a transparence conductive layer appears 
in that cutting cross section, it is desirable to form the closure section in this invention also in this end 
face. 

[0055] When forming the closure section after logging, it may prepare a transparent conductive film one 
sheet at a time, and the closure section may be formed in the end face, a transparent conductive film is 
prepared in piles two or more sheets, it may collect into the end face by which the laminating was 
carried out, and the closure section may be formed at once. 

[0056] If the formation approach is the technique of the ability to make the sealing agent mentioned 
above adhere to a transparent conductive film end face, there will be especially no assignment. 
[0057] When forming the closure section, sending out a film with a roll two roll, the general coating 
technique can be used. In this case, coating is performed near the both ends of the film to send out. It is 
necessary to perform coating on conditions by which a coating material is superfluously given at this 
time. When the transparent conductive film which is applicable is in a film condition, the closure section 
formation ingredient which thickness gave superfluously by the thin thing of 0.3mm at the maximum • 
will reach to an end face, and the closure section will be substantially formed in an end face. When the 
applicable coating technique is illustrated, they are a reverse roll coat, a forward roll kneader coat, a 



http://www4.ipdl.nci pi . go.j p/cgi -bin/tran_web_cgi_ejj e 



3/6/05 



Page 6 of 21 



Igravure coat, a kiss roll coat, a cast coat, a spray coat, a curtain coat, an extrusion coat, an air doctor 
coat, a blade coat, a rod coat, a knife coat, a squeeze coat, a **** coat, etc. A reverse roll coat, a forward 
roll kneader coat, a gravure coat, a kiss roll coat, a cast coat, a spray coat, a curtain coat, and an 
extrusion coat are pre-measuring systems, before they attach a coating agent to a base material, are 
measured so that it may become desired coating weight beforehand, and make a base material transfer 
coating liquid. To it, an air doctor coat, a blade coat, a rod coat, a knife coat, a squeeze coat, and a **** 
coat are post-measuring systems, carry out coating to the base material too much than desired coating 
weight, and are decreased in regular coating weight later. Moreover, a PUREDO coat, a knife coat, and a 
cast coat are flattening coats, and can make a smooth paint film front face regardless of the profile of the 
support surface by which coating is carried out. To it, a reverse coat, an air doctor coat, a gravure coat, a 
spray coat, a curtain coat, and an extrusion coat are profile coats, and the profile of a support surface 
tends to appear in a paint film front face as it is. A rod coat, a squeeze coat, a forward roll kneader coat, 
and a kiss roll coat are located in the middle of a flattening coat and a profile coat. 
[0058] Moreover, the vacuum forming-membranes method can be used. In this case, it is necessary to 
prepare the target for membrane formation for the location which can form membranes to the end face 
of the film which flows by the roll two roll method. 

[0059] When forming the closure section in the end face in the roll condition, the technique of carrying 
out a coating method, a spray coat, a **** coat, and vacuum membrane formation for a coating 
ingredient using the brush etc. can be used. The vacuum forming-membranes methods are vacuum 
deposition, the ion plating method, the sputtering method, plasma chemistry vapor growth, etc. 
[0060] In addition, the above-mentioned technique also as technique for forming the closure section in 
this invention in the end face of the cutting section obtained as a result of cutting down the transparent 
conductive film prepared in the state of the roll in desired size, and the end face of the transparent 
conductive film beforehand prepared in the state of the sheet is effective. In this case, although you may 
process at a time on one transparent conductive film, in order to raise productivity, it is desirable to carry 
out the laminating of the transparent conductive film of two or more sheets, to pack it, and to do a 
closure section formation activity. 

[0061] (High polymer film) The high polymer film in this invention is for forming stratum functional, 
such as a transparence conductive layer, an acid-resisting layer, and an anti-glare layer, or making 
coloring matter contain, using, and considering as the base of a transparent conductive film. 
[0062] It is good if transparent [ in a visible wavelength field ] as a high polymer film. It is that the 
feeling average transmission coefficient of ********** i s 50% or more in the case of 100-micrometer 
thickness as it is transparent here. Specifically Polyethylene terephthalate, a polyether ape phon, 
Polystyrene, polyethylenenaphthalate, polyarylate, a polyether ether ketone, Polyamides, such as a 
polycarbonate, polyethylene, polypropylene, and nylon 6, Cellulose system resin, such as polyimide and 
triacetyl cellulose, polyurethane, Vinyl compounds, such as fluorine system resin, such as 
polytetrafluoroethylene, and a polyvinyl chloride, Polyacrylic acid, polyacrylic ester, a polyacrylonitrile, 
The addition polymer of a vinyl compound, polymethacrylic acid, polymethacrylic acid ester, 
Vinylidene compounds, such as a polyvinylidene chloride, vinylidene fluoride / trifluoro ethylene 
copolymer, Ethylene/vinyl acetate is not limited to these, although polyethers, such as a copolymer of 
vinyl compounds, such as a serious condition, or a fluorine system compound and polyethylene oxide, 
an epoxy resin, polyvinyl alcohol, a polyvinyl butyral, etc. are mentioned. 

[0063] The high polymer film used by this invention is usually 10-400 micrometers in thickness. If too 
thin, it will be difficult to form a transparent conductive film in a display front face directly, and 
flexibility will be restricted. Therefore, 50-250-micrometer 75-250 micrometers are preferably suitable 
for the thickness of a high polymer film. Moreover, in 250 micrometers or more, it may not be suitable 
for flexibility running short too much, and rolling round and using a film with a roll. 
[0064] Since the transparent high polymer film whose thickness is 50-250 micrometers has flexibility 
and can form the transparence electric conduction film continuously with a roll-to-roll process, it is 
efficient and can produce the transparence layered product of a long large area. 
[0065] In this invention, the adhesion over the high polymer film of the transparence conductive layer 
formed on it in the front face of a high polymer film of etching processing of sputtering processing, 
corona treatment, flame treatment, UV irradiation, electron beam irradiation, etc. and under coat 
processing may be raised beforehand. Moreover, before forming inorganic layers, such as a metal of 
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arbitration, between a high polymer film and a transparence conductive layer and forming the 
transparence electric conduction film, dust prevention, such as solvent cleaning and ultrasonic cleaning, 
may be performed if needed. 

[0066] Moreover, in order to raise the abrasion-proof nature of a transparence layered product, the 
rebound ace court layer may be formed in one [ at least ] principal plane of a high polymer film. 
[0067] (Transparence conductive layer) With the transparent conductive film used in this invention, the 
transparence conductive layer is formed on one principal plane of one of high polymer films in many 
cases as mentioned above. The transparence conductive layer in this invention is transparence electric 
conduction film which consists of a monolayer or a multilayered film. In addition, in this invention, the 
thing in which the transparence conductive layer was formed on the principal plane of a high polymer 
film is called transparence layered product. 

[0068] As transparence electric conduction film of a monolayer, there are the conductive mesh, the 
conductive grid-like pattern film and the metal thin film, and oxide-semiconductor thin film which were 
mentioned above. 

[0069] As multilayer transparence electric conduction film, there is a multilayered film which carried 
out the laminating of a metal thin film and the high refractive-index transparence thin film. The 
multilayered film which carried out the laminating of a metal thin film and the high refractive-index 
transparence thin film has the desirable property also in any of conductivity, near infrared ray cut ability, 
and visible-ray permeability by prevention by the high refractive-index transparence thin film of 
reflection by the conductivity which metals, such as silver, have and the near infrared ray reflection 
property by the free electron, and the metal in a certain wavelength field. 

[0070] In order to obtain the filter for a display which has electromagnetic wave shielding ability and 
near infrared ray cut ability, the multilayered film which carried out the laminating of the high 
conductivity for electromagnetic wave absorption, the metal thin film which has many reflective 
interfaces for electromagnetic wave reflection, and the high refractive-index transparence thin film is 
suitable. 

[0071] By the way, in VCCI, in Class A which shows the regulation value of an operating application, it 
is less than 50 dBmuV/m of radiation field strength, and they are less than 40 dBmuV/m in ClassB 
which shows the regulation value of a noncommercial way. However, the radiation field strength of a 
plasma display is over.50 dBmuV/m with 40 dBmuV/m and 40 inches mold extent of diagonal with 20 
inches mold extent of diagonal in the 20-90MHz band. For this reason, if it remains as it is, it cannot be 
used for a home application. 

[0072] The radiation field strength of a plasma display is so strong that the magnitude and power 
consumption of the screen are large, and the high electromagnetic shielding material of a shielding effect 
is required for it. 

[0073] for having electromagnetic wave shielding ability required for a plasma display in addition to 
high visible-ray transmission and a low visible-ray reflection factor — a transparence conductive layer — 
field resistance 0.1-30ohm/** - more - desirable - 0.1-15ohm/** - further - desirable - 0.1-5ohms / 
** — low — it is required to have conductivity [ **** ]. The visible-ray permeability in this invention 
and a visible-ray reflection factor are calculated according to JIS (R-3 106) from the wavelength 
dependency of permeability and a reflection factor. 

[0074] Moreover, in order to intercept the near infrared ray of the reinforcement which a plasma display 
emits to the level which does not pose a problem practically, in order to fill this demand, it is required 
[ it is required to make light transmission in 800-1000nm of near infrared ray wavelength fields of the 
filter for a display 20% or less and ] for the transparence conductive layer itself to have near infrared ray 
cut nature from the limitation of near infrared ray absorption of having use a demand and coloring 
matter of the number reduction of members. In order to cut a near infrared ray by the transparence 
conductive layer, reflection by the metaled free electron can be used. 

[0075] If a metal thin film layer is thickened, visible-ray permeability will become low, and if it is made 
thin, reflection of a near infrared ray will become weak. However, it is possible to make visible-ray 
permeability high and to increase the thickness of an overall metal thin film layer by piling up one or 
more steps of laminated structures which put the metal thin film layer of a certain thickness in the high 
refractive-index transparence thin film layer. Moreover, it is also possible by controlling a number of 
layers and/or the thickness of each layer to change visible-ray permeability, a visible-ray reflection 
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factor, the permeability of a near infrared ray, a transparency color, and a reflected color in a certain 
range. 

[0076] Generally, if a visible-ray reflection factor is high, reflected [ lighting fitting to a screen etc. ] 
will become large, the effectiveness of preventing reflection of a display front face will fall, and 
visibility and contrast will come to fall. Moreover, as a reflected color, white, blue, and the color in 
which a purple system is not conspicuous are desirable. The multilayer laminating which designs these 
things to a transparence conductive layer optically, and is easy to control it becomes desirable. 
[0077] In the transparent conductive film of this invention, it is desirable to use the transparence layered 
product in which the transparence conductive layer of a multilayered film was formed on one principal 
plane of a high polymer film. 

[0078] In this invention a desirable transparence conductive layer on one principal plane of a high 
polymer film In order of a high refractive-index transparence thin film layer (Bt) and a metal thin film 
layer (Bm), repeat (Bt)/(Bm) and a repeat laminating is carried out 2- 4 times as a unit. Furthermore, on 
it, carry out the laminating of the high refractive-index transparence thin film layer (Bt) at least, and it is 
formed. It is characterized by field resistance of this transparence conductive layer being l-5ohm/**, 
and has the engine performance excellent in the low resistance for electromagnetic wave shielding 
ability, near infrared ray cut ability, transparency, and a visible-ray reflection factor. In addition, in this 
invention, especially a multilayered film means the thing of the transparence electric conduction film of 
a multilayer laminating which piled up one or more steps of laminated structures which put the metal 
thin film layer in the high refractive-index transparence thin film layer, as long as it is unstated. 
[0079] In the transparence conductive layer of this invention, two - 4 times are suitable for the number 
of repeat laminatings. That is, the transparence layered product of this invention which carried out the 
laminating of the transparence conductive layer on the principal plane of a high polymer film (A) has the 
lamination of (A)/(Bt)/(Bm)/(Bt)/(Bm)/(Bt), (A)/(Bt)/(Bm)/(Bt)/(Bm)/(Bt)/(Bm)/(Bt), or (A)/(Bt)/(Bm)/ 
(Bt)/(Bm)/(Bt)/(Bm)/(Bt)/(Bm)/(Bt). There is an inclination which a limit of production equipment and a 
productivity issue become [ the number of repeat laminatings ] large by 5 times or more, and decline in 
visible-ray permeability and the increment in a visible-ray reflection factor produce. Moreover, it can be 
hard to make a visible-ray reflection factor with low resistance and near infrared ray cut ability into 
sufficient thing for coincidence for the count of a repeat to be 1 time. 

[0080] In addition, in order for the number of repeat laminatings to have made near infrared ray cut 
ability, visible-ray transmission, and a visible-ray reflection factor at coincidence the suitable property 
for a plasma display in the multilayered film which is two - 4 times, this invention persons found out 
that the field resistance was l-5ohm/**. 

[0081] In addition, it is also assumed that the electromagnetic wave reinforcement emitted from a 
plasma display in the future falls. In that case, it is expected that field resistance of a transparent 
conductive film can acquire electromagnetic wave barrier property sufficient also by 5-15ohm/**. 
Furthermore, it is also assumed that the electromagnetic wave reinforcement emitted from a plasma 
display falls. In that case, it is expected that field resistance of a transparent conductive film can acquire 
now electromagnetic wave barrier property sufficient also by 15-30ohm/**. 

[0082] As an ingredient of a metal thin film layer (Bm), since silver is excellent in conductivity, infrared 
reflexibility, and the visible-ray permeability when carrying out a multilayer laminating, it is suitable. 
However, since silver lacks in chemical and physical stability and deteriorates by the contaminant in an 
environment, the steam, heat, light, etc., it can also use suitably the alloy which added the metal stable 
by the environment of gold, platinum, palladium, copper, an indium, tin, etc. to silver more than a kind, 
and a metal stable by these environments. Especially gold and palladium excel and are suitable for a 
resistance to environment and an optical property. 

[0083] Although especially the content of the silver in the alloy containing silver is not limited, it is ^ 
desirable not to change a lot with the conductivity of a silver thin film and an optical property, and it is 
50 % of the weight or more and less than 100-% of the weight extent. However, when it has two or more 
metal thin film layers, if possible, it is desirable [ at least one layer ], since the outstanding conductivity 
and an optical property will be checked, if other metals are added to silver to use without using silver as 
an alloy, or to use as an alloy only the metal thin film layer which sees from a base and is in the first 
layer and/or outermost layer. 

[0084] Although the thickness of a metal thin film layer is not limited especially if it asks optical design- 



http ://www4 . ipdl .nci pi . go j p/cgi -bin/tran_web_cgi_ej j e 



3/6/05 



Page 9 of 21 



wise and experimentally from conductivity, an optical property, etc. and a transparence conductive layer 
has demand characteristics, it requires from conductivity etc. that a thin film should be not island-like 
structure but the successive state, and it is desirable that it is 4nm or more. Moreover, since transparency 
will become a problem if a metal thin film layer is too thick, 30nm or less is desirable. When there are 
two or more metal thin film layers, all each class does not need to be the alloys which do not restrict the 
same thickness and contain silver or the same silver altogether. 

[0085] Either of conventionally well-known approaches, such as sputtering, ion plating, vacuum 
deposition, and plating, is employable as formation of a metal thin film layer. 
[0086] Although it is not limited especially if it has transparency in a visible region as a transparence 
thin film which forms a high refractive-index transparence thin film layer (Bt) and has the effectiveness 
of preventing the beam-of-light reflection in the visible region of a metal thin film layer, 1.8 or more and 
a still more desirable ingredient with 2.0 or more high refractive indexes are preferably used for the 
refractive index to a visible ray 1 .6 or more. As a concrete ingredient which forms such a transparence 
thin film, oxides, such as an indium, titanium, a zirconium, a bismuth, tin, zinc, antimony, a tantalum, a 
cerium, neodium, a lanthanum, thorium, magnesium, and a gallium, or the mixture of these oxides, zinc 
sulfide, etc. are mentioned. 

[0087] Even if these oxides or a sulfide has gap in a stoichiometry-presentation with a metal, and an 
oxygen atom or a sulfur atom, if it is range which does not change an optical property a lot, it will not 
interfere. Especially, it can be suitably used from the mixture (ITO) of a zinc oxide, titanium oxide, 
indium oxide, indium oxide, and the tin oxide having a quick membrane formation rate in addition to 
transparency and a refractive index, and its adhesion with a metal thin film layer etc. being good. 
[0088] Although the thickness of a high refractive-index transparence thin film layer is called for optical 
design-wise and experimentally and is not especially limited from the optical property of a high polymer 
film [it is also called a transparence base], the thickness of a metal thin film layer, an optical property, 
the refractive index of a transparence thin film layer, etc., it is desirable that it is 200nm or less in 5nm 
or more, and it is lQOnm or less in lOnm or more more preferably. The 1st layer of moreover, a high 
refractive-index transparence thin film ... It is not necessary to restrict the thickness with the same ** 
(n+1) layer (n>=l), and it does not need to be the same transparence thin film material. 
[0089] Either of conventionally well-known approaches, such as sputtering, ion plating, ion beam 
assistance, vacuum deposition, and wet coating, is employable as formation of a high refractive-index 
transparence thin film layer. 

[0090] In order to raise the resistance to environment of the above-mentioned transparence conductive 
layer, the protective layer of the arbitration of the organic substance or an inorganic substance may be 
prepared in the front face of a transparence conductive layer at extent which does not spoil conductivity 
and an optical property remarkably. Moreover, in order to raise the adhesion of the environment- 
resistant metallurgy group thin film layer of a metal thin film layer, and a high refractive-index 
transparence thin film layer etc., the inorganic layer of arbitration may be formed in extent which does 
not spoil conductivity and an optical property between a metal thin film layer and a high refractive-index 
transparence thin film layer. As these concrete ingredients, the alloy which consists of two or more kinds 
of these ingredients, such as copper, nickel, chromium, gold, platinum, zinc, a zirconium, titanium, a 
tungsten, tin, and palladium, is raised. The thickness is 0.2nm - about 2nm preferably. 
[0091] In order to obtain the transparence conductive layer of a desired optical property, the 
conductivity for the electromagnetic wave shielding ability which it is going to obtain, i.e., a metal thin 
film material and thickness, is taken into consideration, the optical design using the vector method using 
the optical constant (a refractive index, quenching multiplier) of a high polymer film and a thin film 
material, the approach using an admittance Fig., etc. is performed, and the thin film material of each 
class and a number of layers, thickness, etc. are determined. Under the present circumstances, it is good 
to take into consideration the adjacent layer formed on a transparence conductive layer. Since the 
incidence medium of the light to the transparence conductive layer formed on the high polymer film 
differs from the incidence medium of the refractive indexes 1, such as air or a vacuum, this is for a 
transparency color (and permeability, a reflected color, a reflection factor) to change. That is, in case a 
functional clear layer is formed on a transparence conductive layer, when it minds a transparence 
adhesive layer, the design in consideration of the optical constant of a transparence adhesive layer is 
performed. Moreover, when carrying out a functional clear layer directly on a transparence conductive 
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layer, the design in consideration of the optical constant of the ingredient which touches a transparence 
conductive layer is performed. 

[0092] As mentioned above, by designing a transparence conductive layer, in a high refractive-index 
transparence thin film layer (Bt), see from a high polymer film, and the lowest layer and the maximum 
upper layer are thinner than a layer in the meantime. When it sees from a high polymer film in a metal 
thin film layer (Bm), the lowest layer is thinner than other layers and with refractive indexes 1.45-1.65, 
and a quenching multiplier thickness [ about 0 10-50-micrometer thickness ] adhesion material is an 
adjacent layer, It found out that reflection of a transparence layered product did not increase remarkably, 
i.e., the increment in the interface reflection by adjacent layer formation is 2% or less. 
[0093] In the transparence conductive layer which the count of a repeat becomes from 3 times, i.e., a 
total of seven layers, especially, when the 2nd layer of the middle of a three-layer metal thin film layer 
(Bm) was thicker than other layers and the aforementioned adhesion material was an adjacent layer, it 
found out that reflection of a transparence layered product did not increase remarkably. 
[0094] In addition, an optical constant can also be formed by controlling a number of layers, thickness, 
etc., being able to measure with ellipsometry (elliptically-polarized-light analysis method) or an Abbe 
refractometer, and observing an optical property. 

[0095] The atomic composition of the transparence conductive layer formed by the above : mentioned 
approach can be measured with Auger electron spectroscopy (AES), an inductively-coupled-plasma 
method (ICP), a Rutherford backscattering method (RBS), etc. Moreover, lamination and thickness can 
be measured by the depth direction observation of Auger electron spectroscopy, cross-section 
observation by the transmission electron microscope, etc. 

[0096] In addition, thickness is controlled by forming membranes, after clarifying beforehand relation 
between membrane formation conditions and a membrane formation rate, and thickness monitoring 
under membrane formation using a quartz resonator etc. 

[0097] (Light filter) The light filter in this invention is prepared using the transparent conductive film in 
this invention. When the configuration of a light filter is concretely illustrated using a transparence 
adhesive layer (C), a high polymer film (A), a transparence conductive layer (B), an acid-resisting layer, 
or an anti-glare layer (E), they are C/A/B/E, C/B/A/E, etc. sequentially from the check-by-looking side 
side of a display device. Moreover, you may have a piling film (F) for increasing thickness. The 
examples of a concrete configuration in that case are C/A/B/F/E, C/F/A/B/E, C/B/A/F/E, C/F/B/A/E, 
etc. 

[0098] (Toning) A light filter has the function to adjust the luminescent color from DIPUREI to a more 
desirable thing again, in many cases. 

[0099] In the transparency color of a light filter, when the yellowish green - green taste is strong, the 
contrast of a display may fall, color purity may become low further, and it may become that to which 
green also cut the white display. The light of the wavelength around 550nm which is yellowish green - 
green depends this also on visibility being the highest. 

[0100] Generally a multilayered film is inferior to a transparency color tone, when visible-ray 
permeability and a visible-ray reflection factor are thought as important. It is needed to electromagnetic 
wave shielding be ability, i.e., conductivity, and that the total thickness of a metal thin film is so thick 
that near infrared ray cut ability is raised. However, there is an inclination which becomes green - 
yellowish green, so that the total thickness of a metal thin film becomes large. Therefore, as for the light 
filter used for a plasma display, it is required that the transparency color should be neutral gray or blue 
gray. This is because the white of a color temperature [ a little ] higher than standard white is liked [ that 
blue luminescence is weak, ] compared with the contrast fall by green transparency being strong, and red 
and the green luminescent color. In addition, as for the transparency property of a light filter, it is 
desirable for the chromaticity coordinate of a white display of a plasma display to be close to a 
blackbody locus as much as possible. 

[0101] When a multilayered film is used for a transparence conductive layer (B), it is important to 
amend the color tone of a multilayered film and to make the transparency color of a light filter into 
neutral gray or blue gray. What is necessary is just to use the coloring matter which has absorption to a 
visible wavelength field in amending a color tone. For example, when the green taste is in the 
transparency color of a transparence conductive layer (B), it amends in gray using red coloring matter, 
and when the yellow taste is in a transparency color, it amends using the coloring matter of blue - 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/6/05 



Page 11 of 21 



purple. 

[0102] In the color plasma display, (blue B) luminescence fluorescent substances, such as a (red R) 
luminescence fluorescent substance of B03 grade which carries out excitation luminescence with the 
vacuum-ultraviolet light generated by a direct current or alternating current discharge of rare gas (Y, Gd, 
Eu), (Green G) luminescence fluorescent substance of 2(Zn, Mn) Si04 grade, and MgAl(Ba, Eu) 
10O17:Eu, are formed in the display eel which constitutes a pixel. The fluorescent substance is selected 
by the index other than color purity in the spreading nature to a discharge eel, the shortness of afterglow 
time amount, luminous efficiency, thermal resistance, etc., and the fluorescent substance put in practical 
use has many which the color purity takes amelioration. Especially the emission spectrum of a red 
luminescence fluorescent substance shows several luminescence peaks covered by about 700nm from 
the wavelength of 580nm, and since the luminescence peak by the side of comparatively reinforcement 
short wavelength is luminescence of yellow - orange, it has the problem from which red luminescence 
becomes a thing with the not sufficient color purity near Orange. When the mixed gas of Xe and Ne is 
used for rare gas, orange luminescence by luminescence relaxation of Ne excitation state will drop color 
purity similarly. Moreover, it is the factor to which the location of the peak wavelength and broadcloth 
** of luminescence lower color purity also about green luminescence and blue luminescence. 
[0103] The height of color purity can be expressed with the size of the color reproduction range shown 
by the size of the triangle which made RGB 3 color top-most vertices in the system of coordinates 
showing a hue and saturation with the axis-of-abscissa chromaticity x which Commission Internationale 
de I'Eclariage (CIE) defined, and the axis-of-ordinate chromaticity y. The color reproduction range of 
luminescence of the lowness of color purity to a plasma display is usually narrower than the color 
reproduction range which the chromaticity of RGB 3 color defined by the NTSC (National Television 
SystemCommittee) method shows. 

[0104] Moreover, luminescence between display eels oozes out, it is alike, in addition luminescence of 
each color contains an unnecessary light over the large range, and that required luminescence is not 
conspicuous has become not only color purity but the factor which lowers the contrast of a plasma 
display. Furthermore, compared with the time of dark, contrast worsens at the time of ** in which 
outdoor daylight generally according [ a plasma display ] to indoor lighting etc. exists. Substrate glass, a 
fluorescent substance, etc. reflect outdoor daylight, and this occurs, in order that an unnecessary light 
may carry out by not making a required light conspicuous. The hints of the contrast ratio of a plasma 
display panel are 10-30 at the time of ** of 100-200, and ambient illuminance lOOlx extent, and the 
improvement has been a technical problem. Moreover, contrast is the factor to which the low thing also 
narrows the color reproduction range. 

[0105] In order to raise contrast, there is the approach of lowering the permeability of the whole visible 
wavelength field to the front face of a display like a neutral density (ND) filter, and lessening 
transparency of the outdoor daylight reflection in substrate glass and a fluorescent substance etc., but if 
visible-ray permeability is remarkably low, the clearness of brightness and an image will fall and the 
improvement of color purity will seldom be found. 

[0106] That this invention persons raise the color purity and contrast of the luminescent color of a color 
plasma display found out that it could attain by reducing unnecessary luminescence and outdoor 
daylight reflection used as the cause which lowers the color purity and contrast of the luminescent color. 
Moreover, this invention persons found out that unnecessary luminescence and outdoor daylight 
reflection which it not only tones a light filter in neutral gray or neutral blue, but become the cause 
which lowers the color purity and contrast of the luminescent color could be reduced by using coloring 
matter. Especially the thing that has red luminescence close to Orange is remarkable, and it found out 
that the color purity of red luminescence could be raised by reducing luminescence with a wavelength of 
580nm - 605nm which is the cause. 

[0107] In the light filter of this invention, reduction of unnecessary luminescence and outdoor daylight 
reflection can be performed by making a shielding object contain the coloring matter which has the 
absorption maximum in wavelength of 570nm - 605nm. Under the present circumstances, it is required 
not to spoil remarkably beam-of-light transparency with a wavelength [ with the luminescence peak 
which is red ] of 615nm - 640nm with the filter for a display. 

[0108] What coloring matter has the broadcloth absorption range and generally has a desired absorption 
peak may be absorbed to luminescence of suitable wavelength by absorption of the skirt. Since orange 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgi_ejje 



3/6/05 



Page 12 of 21 



luminescence can also be reduced when luminescence by Ne exists, the color purity of luminescence 
from a RGB display eel improves, moreover, green luminescence of a color plasma display is 
broadcloth, and the peak location is required with NTSC system - green - more - some - a long wave 

it may be in a merit, i.e., yellowish green, side 
[0109] It found out this invention persons absorbing and deleting the long wavelength side of green 
luminescence in wavelength of 570nm - 605nm by absorption by the side of the short wavelength of the 
coloring matter which has the absorption maximum, and deleting unnecessary luminescence further, 
and/or that color purity could be improved by shifting a peak. 

[0110] It is suitable that the minimum permeability of the light filter in the wavelength of 570nm - 
605nm is 80% or less to the permeability in the peak location of required red luminescence [ further ] by 
using red luminescence and the coloring matter which has the absorption maximum in improvement in 
color purity of green luminescence at the wavelength of 570nm - 605nm. 

[0111] What is necessary is to reduce unnecessary luminescence, and to shift the peak wavelength like 
red luminescence and green luminescence, and just to use the coloring matter which absorbs bluish 
green luminescence, when the color purity of blue luminescence is low. Furthermore, the absorption by 
coloring matter can reduce outdoor daylight reflection with a fluorescent substance by reducing the 
incidence to the fluorescent substance of outdoor daylight. Color purity and contrast can be raised also 
by this. 

[0112] As an approach of making the light filter of this invention containing coloring matter (1) The 
high polymer film which made transparent resin knead at least one or more kinds of coloring matter, (2) 
The resin strong solution of resin, or a resin monomer / organic system solvent is made to distribute and 
dissolve at least one or more kinds of coloring matter. At least one or more kinds of coloring matter is 
added to the high polymer film and (3) resin binder which were produced by the casting method, and an 
organic system solvent, what was coated on the base transparent as a coating, and (4) — they are the 
transparent adhesion material containing at least one or more kinds of coloring matter, and the approach 
of using as a gestalt of any one or more **. 

[0113] The content as used in the field of this invention also means the condition of having applied to 
the front face of a base material or a layer, as well as containing inside layers, such as a base material or 
a paint film, or adhesion material. 

[0114] The general color or pigment which has the absorption wavelength of the request to a visible 
region is sufficient as coloring matter, and although especially the class is not limited, the organic 
coloring matter with which marketing is also carried out generally [ anthraquinone system, a 
phthalocyanine system, a methine system, an azomethine system, an oxazine system, an azo system, a 
styryl system, a coumarin system, a porphyrin system, a dibenzo hula non system, a diketo pyrrolo 
pyrrole system, a rhodamine system, a xanthene system a PIROMETEN system, ] for example is raised. 
Its class and concentration are decided from the transparency property and permeability required of the 
color tone and light filter of the absorption wavelength and the absorption coefficient of coloring matter, 
and a transparence conductive layer and the medium to distribute, or the class and thickness of a paint 
film, and is not limited especially. 

[0115] When using a multilayered film for a transparence conductive layer (B), in addition to 
electromagnetic wave shielding ability, it also has near infrared ray cut ability, but when higher near 
infrared ray cut ability is not required or the transparence conductive layer does not have near infrared 
ray cut ability, in order to give near infrared ray cut ability to the filter for a display, one or more kinds 
of near infrared ray absorption coloring matter may be used together to said coloring matter. 
[0116] As near infrared ray absorption coloring matter, the near infrared ray cut ability of a transparence 
conductive layer is filled up, if the near infrared ray of the reinforcement which a plasma display emits 
is absorbed to extent which becomes sufficiently practical, it will not be limited especially and 
concentration will not be limited, either. As near infrared ray absorption coloring matter, a 
phthalocyanine system compound, an anthraquinone system compound, a dithiol system compound, and 
a G minium system compound are mentioned, for example. 

[0117] The temperature of a plasma display panel on the front face of a panel is high, and when 
especially environmental temperature is high, in order that the temperature of a light filter may also go 
up, it is suitable for the coloring matter used by this invention to have thermal resistance, for example, 
the thermal resistance which does not deteriorate notably by decomposition etc. at 80 degrees C. 
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[0118] Moreover, in addition to thermal resistance, depending on coloring matter, a scarce thing is also 
in lightfastness. When degradation by the ultraviolet rays and the visible ray of luminescence of a 
plasma display or outdoor daylight becomes a problem, it is important to reduce degradation by the 
ultraviolet rays of coloring matter and to use coloring matter without remarkable degradation by 
ultraviolet rays or the visible ray by using the member containing an ultraviolet ray absorbent, and the 
member which does not penetrate ultraviolet rays. 

[0119] It is [ in / in addition to heat and light / humidity and these compounded environments ] the same. 
Degradation of coloring matter will change the transparency property of a light filter. 
[0120] It is actually specified in JP,8-220303,A that the skin temperature of a plasma display panel 
becomes 80 degrees C from 70 degrees C. moreover — if this is irradiated for 20,000 hours, the light 
generated from a plasma display panel being clearly written to be 300 cd/m2 (FUJITSU, LTD. Image 
Site catalog AD25-000061C Oct.l997M), and using a solid angle as 2pi 2pix20000x - the fact that it 
is set to 300= 38 million (lx and time amount) shows that the lightfastness of tens of millions (lx and 
time amount) extent is needed practically. 

[0121] Furthermore, in order to distribute coloring matter in a medium or a paint film, the solubility to a 
proper solvent is also important. One medium or a paint film may be made to contain two or more kinds 
of coloring matter which has different absorption wavelength. 

[0122] The light filter of this invention has outstanding transparency property and transmission which 
does not spoil remarkably the brightness and the visibility of a color plasma display, and can raise the 
color purity and contrast of the luminescent color of a color plasma display. When at least one of the 
coloring matter made to contain one or more sorts is a tetraaza porphyrin compound, this invention 
persons It is the same as the wavelength of 570-605nm unnecessary luminescence to reduce especially, 
or have main absorption wavelength on near wavelength, and since absorption wavelength width is 
comparatively narrow The light filter in which the capacity to raise the color purity and contrast of a 
header, and the outstanding transparency property, outstanding permeability, and luminescent color was 
excellent in the ability of loss of the brightness by absorbing suitable luminescence to be lessened was 
able to be obtained. 

[0123] In the light filter of this invention, approach (1) - (4) which makes the aforementioned coloring 
matter contain can be carried out in any one or more layers of the below-mentioned transparence 
adhesive layer (C) containing the high polymer film (A) containing coloring matter, and coloring matter 
or (D), the below-mentioned functional clear layer (E) containing coloring matter, and the above- 
mentioned rebound ace court layer (F) containing coloring matter. The thing and ******** which were 
formed in the base material with which the film with which that by which the film which contains 
coloring matter and has each function, or the film which contains coloring matter and has each function 
was formed on the high polymer film also has each function contains coloring matter are sufficient as 
the below-mentioned functional clear layer (E) containing coloring matter. 

[0124] In addition, in this invention, one medium or a paint film may be made to contain two or more 
kinds of coloring matter which has different absorption wavelength, and you may have two or more 
pigment layers. 

[0125] First, the approach of of (1) which kneads coloring matter to resin and carries out hot forming to 
it is explained. As a resin ingredient, when it is made a plastic sheet or a high polymer film, what has 
transparency high as much as possible is desirable. Specifically Polyethylene terephthalate, a polyether 
ape phon, polystyrene, Polyethylenenaphthalate, polyarylate, a polyether ether ketone, Polyamides, such 
as a polycarbonate, polyethylene, polypropylene, and nylon 6, Cellulose system resin, such as polyimide 
and triacetyl cellulose, polyurethane, Vinyl compounds, such as fluorine system resin, such as 
polytetrafluoroethylene, and a polyvinyl chloride, Polyacrylic acid, polyacrylic ester, a polyacrylonitrile, 
The addition polymer of a vinyl compound, polymethacrylic acid, polymethacrylic acid ester, 
Vinylidene compounds, such as a polyvinylidene chloride, vinylidene fluoride / trifluoro ethylene 
copolymer, Although ethylene/vinyl acetate can mention polyethers, such as a copolymer of vinyl 
compounds, such as a serious condition, or a fluorine system compound, and polyethylene oxide, an 
epoxy resin, polyvinyl alcohol, a polyvinyl butyral, etc., it is not limited to these resin. 
[0126] Although working temperature, film-ized conditions, etc. change somewhat as the production 
approach with the coloring matter and the base macromolecules to be used Usually, (i) Coloring matter 
is added on the fine particles or the pellet of a base macromolecule. How to fabricate and produce a 
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plastic sheet, after making it heat and dissolve at 150-350 degrees C, (ii) How to film-ize with an 
extruder (iii), An original fabric is produced with an extruder and the approach of extending 2 to 5 times 
at 30-120 degrees C one shaft or biaxial, and using as the film of 10-200-micrometer thickness etc. is 
mentioned. In addition, in case it kneads, the additive used for the usual resin molding of a plasticizer 
etc. may be added. Although the addition of coloring matter changes with the absorption coefficient of 
coloring matter, the thickness of the macromolecule Plastic solid to produce, the target absorption 
intensity, target transparency properties, transmission, etc., it is usually 1 ppm - 20% to the weight of a 
base macromolecule Plastic solid. 

[0127] By the method of casting (2), a plastic sheet and a high polymer film are obtained by adding and 
dissolving coloring matter, slushing to the metal mold and drum lifting which have the field condition 
which adds and needs a plasticizer, a polymerization initiator, and an antioxidant if required, solvent- 
volatilizing, solvent[ desiccation, or / a polymerization and a solvent ]-volatilizing, and drying the resin 
strong solution which dissolved resin or a resin monomer in the organic system solvent. 
[0128] Usually, the resin monomer of aliphatic series ester system resin, acrylic resin, melamine resin, 
urethane resin, aromatic series ester system resin, polycarbonate resin, aliphatic series polyolefin resin, 
aromatic series polyolefin resin, polyvinyl system resin, polyvinyl alcohol resin, polyvinyl system 
conversion resin (PVB, EVA, etc.), or those copolymerization resin is used. As a solvent, a halogen 
system, an alcoholic system, a ketone system, an ester system, an aliphatic hydrocarbon system, an 
aromatic hydrocarbon system, ether system solvents, or those mixture systems are used. 
[0129] Although the concentration of coloring matter changes with the thickness of the absorption 
coefficient of coloring matter, a plate, or a film, the target absorption intensity, target transparency 
properties, permeability, etc., it is usually 1 ppm - 20% to the weight of a resin monomer. Moreover, 
resin concentration is usually 1 - 90% to the whole coating. 

[0130] There are an approach of dissolving in binder resin and an organic system solvent, and coating- 
izing coloring matter as the approach of of (3) which coating-izes and is coated, the approach of making 
non-colored acrylic emulsion coating distribute what pulverized coloring matter (50-500nm), and using 
as an acrylic emulsion system water paint, etc. 

[013 1] By the former approach, aliphatic series ester system resin, acrylic resin, melamine resin, 
urethane resin, aromatic series ester system resin, polycarbonate resin, aliphatic series polyolefin resin, 
aromatic series polyolefin resin, polyvinyl system resin, polyvinyl alcohol resin, polyvinyl system 
conversion resin (PVB, EVA, etc.), or those copolymerization resin is usually used as binder resin. As a 
solvent, a halogen system, an alcoholic system, a ketone system, an ester system, an aliphatic 
hydrocarbon system, an aromatic hydrocarbon system, ether system solvents, or those mixture systems 
are used. 

[0132] Although the concentration of coloring matter changes with the absorption coefficient of coloring 
matter, the thickness of coating, the target absorption intensity, target light transmission, etc., it is 
usually 0.1 - 30% to the weight of binder resin. Moreover, binder resin concentration is usually 1 - 50% 
to the whole coating. 

[0133] The case of the latter acrylic emulsion system drainage system coating also makes non-colored 
acrylic emulsion coating distribute like the above what pulverized coloring matter (50-500nm), and is 
acquired. Into a coating, an additive which is used for usual coatings, such as an antioxidant, may be 
added. 

[0134] The coating produced by the above-mentioned approach carries out conventionally well-known 
coatings, such as a bar coder, a blade coating machine, a spin coater, a reverse coating machine, a die 
coating machine, or a spray, on a transparence high polymer film, transparence resin, clear glass, etc., 
and produces the base material containing coloring matter. 

[0135] In order to protect a coating side, a protective layer may be prepared, or other configuration 
members of a light filter may be stuck on a coating side so that a coating side may be protected. 
[0136] By the approach (4) of using as adhesion material containing coloring matter, it adds in the shape 
of a sheet, liquefied adhesion material, or adhesives, such as polyvinyl ether, such as acrylic adhesives, 
silicon system adhesives, urethane system adhesives, polyvinyl-butyral adhesives (PVB), and ethylene- 
vinyl acetate system adhesives (EVA), saturation amorphism polyester, and melamine resin, 10 ppm - 
30%, and coloring matter is used for them. 

[0137] In addition, in order to raise the lightfastness of the light filter of coloring matter content, an 
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ultraviolet ray absorbent can also be made to contain with coloring matter by these approaches. The 
class of ultraviolet ray absorbent and especially concentration are not limited. 
[0138] (Electrode) A metal layer is prepared in the interior of the case of a device at the device which 
needs electromagnetic wave shielding, or an electric wave is intercepted in a case using a conductive 
ingredient. When transparency is required like a display, the light filter which has the electromagnetic 
wave shielding function of the shape of an aperture of having formed the transparence conductive layer 
is installed. If a charge is not missed by taking a ground in order that an electromagnetic wave may carry 
out induction of the charge, after being absorbed in a conductive layer, a light filter will serve as an 
antenna again, an electromagnetic wave will be oscillated, and electromagnetic wave shielding ability 
will fall. Therefore, the ground section of the body of a display needs to connect with a light filter 
electrically. Therefore, when the transparence adhesive layer (C) and the functional clear layer (E) are 
formed on the transparence conductive layer (B), as for a transparence adhesive layer (C) and a 
functional clear layer (E), it is desirable to be formed on a transparence conductive layer (B) so that it 
may leave the flow section. An electrode is formed using this flow part. Although especially the 
configuration of the flow section is not limited, it is important that the clearance which an 
electromagnetic wave reveals does not exist between a light filter and the body of a display. 
[0139] In order to make electric contact good, an electrical conducting material may be given to the flow 
section and an electrode may be formed. Especially the configuration to give is not limited. However, it 
is suitable to be formed so that all the flow sections may be covered. 

[0140] The electrode in this invention may contact a conductive ingredient in the cross-section section 
of the film of this invention containing a transparence conductive layer, and may be obtained. 
[0141] In this case, since conductive paste will enter into that clearance part and the touch area of a 
transparence conductive layer and an electrode will increase when forming an electrode using 
conductive paste etc. if the edge of the transparence adhesive layer formed on a transparence conductive 
layer has entered inside the edge of a transparence conductive layer, it is desirable. 
[0142] Moreover, an electric conduction tape like a copper tape may be put between a transparence 
conductive layer and the transparence adhesive layer stuck on it, and an electrode may be formed by 
pulling out a part of the electric conduction tape to the electromagnetic wave shielding object exterior. 
In this case, the conductive tape pulled out outside serves as an electrode substantially. 
[0143] Moreover, a clearance which leads to an electromagnetic wave shielding **** front face from a 
transparence conductive layer may be prepared, and an electrode may be formed. From a front face, 
especially assignment may not be in the configuration of a visible clearance, it may be circular, and a 
square shape is sufficient. Moreover, it may be formed in the line. There is especially no assignment also 
in the magnitude of each clearance which is visible from a front face. However, since a check-by- 
looking part will be started if too not much large, it is not desirable. If the formation location of a 
clearance is a location which avoids a check-by-looking part, there will be especially no assignment. It 
becomes a near location from an edge inevitably. Although there is especially no limit also in the 
number of the clearances to form, since the ejection effectiveness of a current rises, the direction 
currently formed over the perimeter is desirable. [ as many / as possible ] Although the clearance should 
just be prepared between the transparence conductive layer and the electromagnetic wave shielding **** 
front face, it is desirable to have penetrated the transparence conductive layer from a viewpoint which 
increases a touch area with the electrode to form. There is especially no assignment also about the 
member which fills a clearance. You may bury by the metal member and may bury with a conductive 
paste. In this case, the member which filled the clearance serves as an electrode substantially. 
[0144] In this case, you may not process it into the light filter itself beforehand. What is necessary is to 
prepare the metallic ground in which the tapped hole was formed, beforehand for the periphery part of a 
display, and just to embed conductive **** in the tapped hole of a metallicity ground including a 
metallic ground part, as an electromagnetic wave shielding object is penetrated after sticking an 
electromagnetic wave shielding object on a part for the display of a display. In this case, conductive 
**** plays the role of an electrode substantially, if this technique is used — a light filter — a roll two roll 
method -- productivity — in being highly producible, it is also easy to form an electrode over the 
perimeter part of an electromagnetic wave shielding object. 

[0145] an electrode - the periphery section of a transparence conductive layer (B) — and being prepared 
continuously is suitable. That is, it is desirable that the flow section is prepared in the shape of a frame 



http ://www4.ipdl .ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 



3/6/05 



Page 16 of 21 



except for a part for the core which is the display of a display. However, since there is fixed 
electromagnetic wave cutoff capacity even if the electrode is not formed in the perimeter, it is usable in 
many cases by taking into consideration synthetically the electromagnetic wave yield and permissible 
electromagnetic wave leak rate from equipment. 

[0146] For example, since it can form an electrode by the roll two roll method, or an electrode can be 
formed with a roll condition, and a light filter can be produced with very sufficient productive 
efficiency, it is [ be / it / if / it is made the design which gives an electrical conducting material only the 
side where a rectangle faces each other, and forms an electrode, ] convenient. Moreover, this technique 
can be used when using a conductive tape as an electrode shown previously. 

[0147] Even if in addition to parts other than two side which a rectangle faces the electrode is formed in 
still more nearly another part or the part by which the electrode is not formed in the part in two sides 
which face each other exists, there is especially no problem. 

[0148] It also becomes protection of the transparence conductive layer (B) inferior to a resistance to 
environment and abrasion-proof nature to set like an electrode formation fault and to cover the flow 
section. The paste which consists of mixture of the alloy which consists of simple substances, such as 
silver, gold, copper, platinum, nickel, aluminum, chromium, iron, zinc, and carbon, or two sorts or more, 
and a synthetic resin, these simple substances, the mixture of an alloy, borosilicate glass and these 
simple substances or an alloy can be used for the ingredient which uses the flow section for a wrap sake 
from points, such as conductivity, corrosion resistance, and adhesion with the transparence electric 
conduction film. A thing called a paste can adopt well-known approaches, such as printing and the 
approach of carrying out coating, as electrode formation for plating, a vacuum deposition method, a 
spatter, etc. conventionally. 

[0149] The technique in the case of using a paste for a wrap sake for a flow part is explained. In the case 
of single wafer processing, screen printing can be used, and when it is the method of a roll two roll, the 
general coating technique can be used. Moreover, a tape-like electrical conducting material can be stuck 
and used. 

[0150] (Acid-resisting layer) An acid-resisting layer is formed on a base and reduces the beam-of-light 
reflection factor on the front face of a base. 

[0151] As an acid-resisting layer, it specifically sets in a light region. A refractive index 1.5 or less 
suitably 1.4 or less, low fluorine system transparence macromolecule resin and magnesium fluoride, The 
thin film of silicon system resin or oxidation silicon etc. For example, the thing which carried out 
monolayer formation by the optical thickness of quarter-wave length, There are some which carried out 
the multilayer laminating of the thin film of organic compounds, such as inorganic compounds, such as 
the metallic oxide and fluoride with which refractive indexes differ, a silicide, a boride, a carbide nitride, 
and a sulfide, or silicon system resin, and acrylic resin, fluorine system resin, more than two-layer. 
Although what carried out monolayer formation is easy to manufacture, acid resistibility is inferior 
compared with a multilayer laminating. What carried out the multilayer laminating has acid-resisting 
ability over a large wavelength field, and there are few limits of the optical design by the optical 
property of a base film. What is necessary is just to use well-known approaches, such as sputtering, ion 
plating, ion PIMU assistance, vacuum deposition, and a ** type coating method, for formation of these 
inorganic compound thin film conventionally. 

[0152] The film with which the above-mentioned acid-resisting layer was formed is an acid-resisting 
film. In addition, in this invention, the above-mentioned acid-resisting film is also included in an acid- 
resisting layer. 

[0153] (Anti-glare layer) An anti-glare layer is a layer of an anti-dazzle **** sake about the transmitted 
light and the reflected light from a front face which form on a base and pass through the inside of a base. 

[0154] An anti-glare layer has the very small irregularity of about 0.1-10 micrometers on a front face. 
Spreading hardening of what heat-curing molds, such as acrylic resin, silicon system resin, melamine 
system resin, urethane system resin, alkyd system resin, and fluorine system resin, or photo-curing mold 
resin was made to distribute the particle of inorganic compounds, such as a silica, a melamine, and an 
acrylic, or an organic compound, and was specifically ink-ized is carried out on a transparence high 
polymer film by the bar coat method, the reverse coat method, the gravure coat method, the die coat 
method, the roll coat method, etc. The mean particle diameter of a particle is 1-40 micrometers. Or heat- 
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curing molds, such as acrylic resin, silicon system resin, melamine system resin, urethane system resin, 
alkyd system resin, and fluorine system resin, or photo-curing mold resin can be applied to a base, and 
an anti-glare layer can be obtained also by pushing and hardening the mold which has desired Hayes or a 
surface state. Furthermore, an anti-glare layer can be obtained also by carrying out drugs processing of 
the base film so that a glass plate may be etched by fluoric acid etc. In this case, Hayes is controllable by 
the processing time and the etching nature of drugs. In the above and an anti-glare layer, the creation 
approach is not limited to the approach mentioned above that suitable irregularity should just be formed 
in the front face. An anti -glare layer is 20% or less 0.5% or more, and is 10% or less more than per % 
preferably. If anti-dazzle ability is inadequate if Hayes is too small, and Hayes is too large, parallel-ray 
transmission will become low and display visibility will worsen. 

[0155] The film with which the above-mentioned anti-glare layer was formed is an anti -dazzle property 
film. In addition, in this invention, the above-mentioned anti-glare film is also included in an anti-glare 
layer. 

[0156] (Analytical method) About the presentation of the closure section in this invention, and 
thickness, it can investigate by the general technique used from the former. 

[0157] About a presentation, when a closure section formation ingredient is the organic substance That 
what is necessary is just to use a nuclear magnetic resonance method (NMR), infrared spectroscopy 
(IR), Raman spectroscopy, a mass spectrometry (MAS), etc., when it is an inorganic substance Auger 
electron spectroscopy (AES), a fluorescent X-ray method (XRF), X-ray micro ANARAI cis- ** (XMA), 
A parti cle-induced-X-ray -emission method (RBS), X-ray photoelectron spectroscopy (XPS), vacuum 
ultraviolet photoelectron spectroscopy (UPS), infrared absorption spectroscopy (IR), Raman 
spectroscopy, a secondary ion mass spectrometry (SMS), low-energy-ion-scattering spectroscopy (ISS), 
etc. can be used. In addition, a sample needs to be used for each measurement and it is necessary to 
combine it with a condition and to prepare it suitably. 

[0158] About thickness, it can investigate by carrying out Auger electron spectroscopy (AES) and 
secondary ion mass analysis (SIMS) in the depth direction. 

[0159] The lamination of a light filter and the condition of each class can be investigated using optical 
microscope measurement of a cross section, scanning electron microscope (SEM) measurement, and 
transmission electron microscope measurement (TEM). 

[0160] The surface atomic composition of the transparence electric conduction film can be measured by 
Auger electron spectroscopy (AES), a fluorescent X-ray method (XRF), X-ray micro ANARAI cis- ** 
(XMA), a particle-induced-X-ray-emission method (RBS), X-ray photoelectron spectroscopy (XPS), 
vacuum ultraviolet photoelectron spectroscopy (UPS), infrared absorption spectroscopy (IR), Raman 
spectroscopy, the secondary ion mass spectrometry (SIMS), low-energy-ion-scattering spectroscopy 
(ISS), etc. Moreover, the atomic composition and thickness in the film can be investigated by carrying 
out Auger electron spectroscopy (AES) and secondary ion mass analysis (SIMS) in the depth direction. 
[0161] What is necessary is to use the above-mentioned technique and just to investigate it, after 
removing it and exposing a transparence electric conduction film front face, when the anti-dazzle 
property film, the acid-resisting film, etc. are stuck on the transparence electric conduction film. 
[0162] After melting this coloring matter to a suitable solvent about a presentation and structure of the 
macromolecule and coloring matter which are used in this invention, it can investigate using a general 
presentation or the structure-analysis technique. For example, a nuclear magnetic resonance method 
(NMR), infrared spectroscopy (IR), Raman spectroscopy, a mass spectrometry (MAS), etc. can be used. 
[0163] (The evaluation approach of a transparent conductive film and a light filter) What is necessary is 
just to investigate whether evaluation of the transparent conductive film and light filter with which the 
closure section in this invention was formed is left in a suitable period and an environment, or a display 
is equipped with it, it operates a suitable period and equipment, and generating of degradation in a light 
filter edge produces it. 

[0164] However, as technique used when an evaluation period furthers development quickly over a long 
period of time by the above-mentioned technique, it is not desirable. In this invention, it considers as 
substitution of the above-mentioned technique using the acceleration appraisal method described below. 
[0165] The appraisal method of the transparent conductive film in this invention and a light filter is 
performed by investigating the appearance of the light filter after setting during 1 scheduled time under 
an elevated-temperature constant humidity environment. It is necessary to determine conditions 
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according to an application. For example, to install and use for a part for the display of a plasma display 
panel, after carrying out a pan for 100 hours to the bottom of the environment of the temperature of 60 
degrees C, and 90% of humidity, it is required for the defect which poses a problem practically not to 
arise. 

[0166] In this invention, after carrying out a pan for 100 hours to the bottom of the environment of the 
temperature of 60 degrees C, and 90% of humidity, when a white point-like defect with a diameter of 
0.1mm or more arose from an edge to a less than 3mm field, it considered as the rejection, and when that 
was not right, it considered as success. 
[0167] 

[Example] (Creation of a transparent conductive film) 

Preparation 1> 188-micrometer] is made into a high polymer film (A). Biaxial extension polyethylene 
terephthalate (henceforth, PET) film [thickness : to the principal plane of one of these Sequentially from 
a PET film, an ITO thin film (thickness: 40nm), a silver thin film (thickness: 1 lnm), An ITO thin film 
(thickness: 95nm), a silver thin film (thickness: 14nm), an ITO thin film (thickness: 90nm), The 
transparence conductive layer (B) of a total of seven layers of a silver thin film (thickness: 12nm) and an 
ITO thin film (thickness: 40nm) is formed, and the transparent conductive film which has the 
transparence conductive layer (B) of 2.2ohms of field resistance and ** is created. What was created 
was used as the transparent conductive film 1. 

[0168] A roll two roll method performs creation of the above-mentioned transparent conductive film. A 
film roll with a width of face [ of 570mm ] and a die length of 10m is used for a PET film. 
[0169] Membrane formation is carried out over the overall length of a roll. The sectional view of a 
transparent conductive film is as being shown in drawing 1 . 

[0170] preparation 2> acid resisting - a film - [- Nippon Oil & Fats - make - : ~ rear one - a look - 

- 8201 - UV - setting - adhesion material ~ a layer - forming - ****-- a thing - acid resisting - a 
layer — ****-- a layer — protection — a sake — polyethylene — make — protection — a film — beforehand 

- sticking - having **** — ] - acid resisting - a layer - a forming face - being opposite - a field — 
preparation 1 > - the same carrying out - a transparence conductive layer - forming - a transparent 
conductive film - creating . The created film was used as the transparent conductive film 2. This film is 
a transparent conductive film with an acid-resisting function substantially. 

[0171] A roll two roll method performs creation of the above-mentioned transparent conductive film 
with an acid-resisting function. 

[0172] A film roll with a width of face [ of 570mm ] and a die length of 10m is used for an acid-resisting 
film. Membrane formation is carried out over the overall length of a roll. 
[0173] (Creation of the adhesion material containing coloring matter) 

Preparation 3> Ethyl acetate / toluene (50:50wt%) solvent is made to distribute and dissolve organic 
coloring matter, and it considers as the diluent of an acrylic binder. An acrylic binder / diluent 
containing coloring matter (80:20wt%) is mixed, a mold releasing film is laminated after coating by the 
comma coating machine in desiccation and an adhesive face at 25 micrometers of desiccation thickness 
in the field by the side of the high polymer film (A) of the transparence layered product 1, and the 
transparence adhesive layer (C) put between the mold releasing film and the high polymer film (A) of a 
transparence layered product and (adhesion material) are formed. 

[0174] In addition, the refractive index of adhesion material is 1.51 and a quenching multiplier is 0. the 
Mitsui Chemicals, Inc. make which has the absorption maximum in wavelength of 595nm for making 
unnecessary luminescence which a plasma display emits absorb as organic coloring matter — Mitsui 
Chemicals, Inc. for amending the chromaticity of coloring matter PD-3 19 and white luminescence An 
acrylic binder / diluent containing coloring matter is adjusted so that it may contain in 1 150(wt) ppm and 
1050(wt) ppm in the adhesion material 1 dried, respectively using make red-dyes PS-Red-G. 
[0175] (Closure section formation ingredient) In each example, a closure section formation ingredient is 
chosen from the following, and is carried out. 

[0176] 1. Silicone Epoxy [Toshiba Silicone Make and Product Name:TSRl 94], 2. Silicone urethane [the 
Toshiba Silicone make and product name:TSR175], 3. Silicone acrylic [the Toshiba Silicone make and 
product name:TSR171], 4. Silane coupling agent [the Toshiba Silicone make and product 
name:TSL8310], 5. — oxidization silicon target [— a 2empirical formula :SiO] and 6.4 fluoride ethylene 
[Daikin Industries, LTD. make and product name:ZEFFLE GK] 7. vinylidene fluoride [Kureha 
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Chemical Industry Co., Ltd. make and product name:KF]8. silver paste [the Mitsui Chemicals, Inc. 
make and product name:MSP-600F] 

[0177] (The closure section formation approach) In each example, the closure section formation 
approach is chosen from the following <classification>, and is enforced. In addition, the conditions used 
in each technique are as having indicated in the term of the following <conditions>. 
j[0178] <Classification> 1. knife coat, 2 gravure coat, 3. reverse coat, 4. Brushing, 5. spray coat, 6. DIP 
I coat, 7. sputtering, 8. — vacuum evaporationo <condition> 1. knife configuration: — radii knife and knife 
I angle (include angle in perpendicular outlet of web and knife): - 92 degrees coating rate: - 40 m/min2. 
/ coating-machine mold: — direct gravure coater — Gravure roll eel mold : A slash mold, a coating rate 
/ 200 m/min3. coating rate:250 m/min4. brush width-of-face:100mm5. method:air loess method 6. raising 
/ rate: 1 mm/second, The after-treatment drying temperature of 100 degrees C, time amount 5 -minute 7. 
method:RF plasma, gas : Argon oxygen mixed gas [pressure ratio argon:oxygen =9: 1], membrane 
formation pressure: - 0.5Pa8. method: - sequential operation of the following activities is carried out in 
EB plasma and gas:argon oxygen mixed-gas [pressure ratio argon:oxygen =9:1] membrane-formation 
pressure:0.5Pa each example. 
[0179] <Activity 1> (masking film lamination) 

Work content 1 : Stick a protection film [the weak adhesion material layer is beforehand formed in the 
product made from polyethylene, thickness:50micrometer, and an attachment schedule side] on a 
transparence electric conduction film front face by the roll two roll method. 
Work content 2: Don't do the activity of what, either. 
[0180] <Activity 2> (electrode formation preparation) 
Work content 1 : Don't do the activity of what, either. 

Work content 2: Stick] with conductive adhesion material on both ends by the roll two roll method at 
100 micrometers in copper foil tape [width of face of 10mm, and thickness, and one side. 
[0181] <Activity 3> (adhesion material lamination) 

Work content 1 : Stick the transparence adhesion material containing coloring matter [the double tuck 
method which the separator made from a PET film attached to the product made of acrylic resin, 
thickness:25micrometer, and both sides] created with preparation 3 by the roll two roll method on the 
opposite side of the transparence conductive layer forming face of a transparent conductive film. 
Work content 2: Don't do the activity of what, either. 
[0182] < Activity 4> (closure section formation 1) 

Work content 1: Form the closure section in both ends for a transparent conductive film or a transparent 

conductive film with an acid-resisting function with delivery by the roll two roll method. 

Work content 2: Form the closure section in the both ends of the transparent conductive film prepared in 

the state of the roll, or a transparent conductive film with an acid-resisting function. 

Work content 3: Don't do the activity of what, either. 

[0183] <Activity 5> (creation 1 of a light filter: basic configuration) 

Work content 1 : Stick a transparent conductive film and an acid-resisting film [the Nippon Oil & Fats 
make and rear look 820 1UV] by the roll two roll method. 

Work content 2: Let a transparent conductive film with an acid-resisting function be a light filter as it is. 
[0184] < Activity 6> (closure section formation 2) 

Work content 1 : Form the closure section in both ends for a transparent conductive film or a transparent 

conductive film with an acid-resisting function with delivery by the roll two roll method. 

Work content 2: Form the closure section in the both ends of the transparent conductive film prepared in 

the state of the roll, or a transparent conductive film with an acid-resisting function. 

Work content 3: Don't do the activity of what, either. 

[0185] <Activity 7> (creation 2 of a light filter: decision) The film of a roll condition is cut out in die 
length of 970mm with a. send. 

[0186] <Activity 8> (closure section formation 3) The light filter of a sheet condition is accumulated 
and the closure section is formed in the cutting plane produced in the activity 6. 
[0187] <Activity 9> (installation of a light filter) The grand extraction part is prepared in the perimeter 
for the 42 inches size of plasma display panel [diagonal [ work-content 1 :], and a display, and the tapped 
hole (size M5, respectively 100mm spacing and distance from each display part edge 5mm) is prepared 
there.] It prepares. A light filter is stuck on a part for the display of a plasma display. In the periphery 
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part of a light filter, the tapped hole currently formed beforehand is altogether covered with a light filter. 

**** is inserted in a tapped hole as a light filter is penetrated. Work content 2: A part for a grand takeoff 

connection is superficially formed in the perimeter for 42 inches of plasma display panel [vertical 

angles, and a display.] It prepares. A light filter is stuck on a part for the display of a plasma display. It 

is made for the copper foil tape part stuck on the periphery part of a light filter to contact a part for a 

grand takeoff connection. 

[0188] (Example 1) - (example 16) 

Even preparations 1-3 and activities 1-9 are done in order. 

[0189] In addition, in each routing, when two or more work contents are mentioned, one work content is 
chosen and carried out. In each example, the selected transparent conductive film, the closure section 
formation approach, a closure section formation ingredient, the work content chosen in each activity, 
Table 1 And (Table 2) a list are indicated. 

[0190] The transparent conductive film is made into the last gestalt in the examples 1-16. High- 
temperature/high humidity treatment of what was created was carried out in the state of the roll. 
Conditions are made into the temperature of 60 degrees, 90% of humidity, and 100 hours. 
[0191] It investigates whether a white point-like defect with a diameter of 0. 1mm or more arises at the 
film edge, loosening a roll. When generated, it considers as a rejection, and when that is not right, it 
considers as success. 

[0192] (Example 1 of a comparison) It carries out like an example 2 except not forming the closure 

section. The selected transparent conductive film, the work content chosen in each activity, Table 1 And 

(Table 2) a list are indicated. 

[0193] (Example 17) - (example 48) 

Even preparations 1-3 and activities 1-9 are done in order. 

[0194] In addition, in each routing, when two or more work contents are mentioned, one work content is 
chosen and carried out. In each example, the selected transparent conductive film, the closure section 
formation approach, a closure section formation ingredient, the work content chosen in each activity, 
Table 1 And (Table 2) a list are indicated. 

[0195] the display device which possesses a light filter and it in the examples 17-48 ~ the last gestalt - 
**** 

[0196] High-temperature/high humidity treatment of the display device possessing a light filter was 
carried out. Conditions are made into the temperature of 60 degrees, 90% of humidity, and 100 hours. 
[0197] It investigated whether a white point-like defect with a diameter of 0. 1mm or more would arise at 
the light filter edge. When generated, it considers as a rejection, and when that is not right, it considers 
as success. 

[0198] (Example 2 of a comparison) It carries out like an example 18 except the point which does not 
form the closure section. The selected transparent conductive film, the work content chosen in each 
activity, Table 1 And (Table 2) a list are indicated. 

[0199] It indicated, Table 1 As a result of being an example 1 - an example 48 and the example 1 of a 
comparison, and the example 2 of a comparison (Table 2). 

[0200] (Table 1) For reaching (Table 2), the thickness and the evaluation result of a closure location are 
shown. It turns out [ in / as compared with the case of the example of a comparison / in the transparent 
conductive film and light filter which are obtained by all examples / an edge ] that it is hard coming to 
be generated and yes-no decision evaluation is passing about a white defect. 
[0201] 
[Table 1] 



http ://www4 .ipdl .ncipi . goj p/cgi-bin/tran_web_cgi_ej j e 



3/6/05 



Page 21 of 21 



*JEE« 




aa**ti 


«lt©I«t 




ft* 

1 


ft*2 


ft* 


ft* 

4 


ft*5 


ft*G 


ft*7 


ft*8 


ft*9 


tfitfc* 


mm* 


1 




1 


1 


1 




f 




1 


*SUfl> 


SBtLteli 








2 


ft* 


2 




2 


2 


2 


1 


1 


1 


1 


ra± 


P± 


H± 


HLt 


HJt 


4 


ft* 


3 _j 




2 


3 


3 


z 


1 




1 


ra± 


H± 


B± 


ra± 


H± 


3 


ft* 


4 




1 


1 


4 


t 


t 




2 


rau 


H± 


H± 


B-t 


B± 


a 


ft* 


a 




2 


2 


a 


1 


1 




2 




H-t 


B± 


E>± 


H-t 


a 


ft* 


6 




2 


3 


a 


1 


1 ' 




2 


R± 


H-t 


H± 


f5U 


H-t 


13 


ft* 


7 




2 


4 


i 


1 


1 




1 


w± 


B-t 


HJ: 


H-t 


m± 


a 


ft* 


a 




2 


4 


4 




1 


1 


2 


B± 


Hi 


H± 


H-t 


H-t 


6 




9 




2 


3 


7 


1 


1 


1 


1 


n± 


Hi 


H± 


B± 


H-t 


7 


ft* 


I 10 




2 


5 


8 


1 


1 


1 


1 




H-t 


HJt 


H-t 


H-t 


3 


ft* 


n 




2 


5 


7 


1 


f 


1 


2 


B-h 


H± 


W-t 


B± 


H-t 


7 


ft* 


12 




2 


5 


a 




1 


1 


2 


H-fc 


HJt 


B± 


B± 


H± 


2 


ft* 


13 




2 


6 


1 


1 


1 




2 


HJfc 


H± 


n± 


B± 


H-t 


5 


ft* 


14 




2 


7 


a 


1 




1 


2 


HJ: 


H-t 


H± 


H-t 


B± 


8 


ft* 


15 




2 


8 


i 


1 


1 


1 


1 


HJt 


PU 


b± 


HJt 


HU 


0J> 


ft* 


18 




2 


8 


4 


1 


1 


1 


2 


HJt 


HJt 


R± 


HJ: 


H± 


3 


ft* 




1 


2 


*L 




1 


1 


1 


3 


BJt 


H-t 


H± 


HJt 


H-t 


*L 


*ft* 


1? 




1 


1 


1 


1 


1 


1 


1 


1 




*te« 






2 


ft* 


18 




2 


2 


2 


1 


1 


1 


1 


1 


3 


B± 


h± 


1 


4 


ft* 


19 




2 


3 


3 


1 




1 


1 


2 


a 


B± 


H± 




3 


ft* 


20 




1 


1 


4 


1 


1 


1 


2 


2 


3 


P± 


B± 


1 


a 


ft* 


21 




2 


2 


5 








2 


2 




H-t 


H± 




a 


ft* 


22 




2 


3 


a 








2 


2 




R± 


H± 




13 


ft* 


23 




2 


4 


1 








1 


2 




B-t 


H± 




a 


ft* 






2 


4 


4 








2 


2 




R-t 


H± 




5 


m 



[0202] 
[Table 2] 









ftitMItti 




ft* 


ft*2 


ft* 

3 


ft* 

4 


ft*5 


ft*B 


ft*7 


ft*e 


ft*9 


»Jt&* 


PMfiB* 


25 




2 


a 


7 








f 




a 




H± 




7 


ft* 


26 




2 


6 


8 








1 


I 


3 


m± 


B± 




3 




27 




2 


5 


7 








2 


2 


3 


B± 


HJ: 




7 




28 




2 


5 


8 








2 


2 


3 


H-t 


H-t 




2 


ft« 


_29 




2 


e 










2 


2 


3 


HJt 


H± 




9 


«* 


30 




2 


7 


5 








2 


2 


3 


H-t 


HJ: 




8 


ft* 


31 




2 


8 


1 








1 


2 


3 


R-t 


H± 




0.9 


ft* 


32 




2 


8 


4 








2 


2 


3 


HJb 


Hi 




3 


ft* 




2 


2 












3 


1 


3 






ftL 




33 




1 


1 


1 








3 


» 


1 






2 


ft* 


34 




2 


2 


2 








3 


1 


1 


Rl 


n± 




4 


ft* 


3a 




2 


3 


3 








3 


2 


1 


H± 


n± 




3 


at* 


3a 




1 


1 


4 








3 


2 


2 


HJ; 


nut 




8 


ft* 


37 




2 


2 


5 








3 


2 


2 


H± 


HU 




5 


ft* 


38 




2 


3 


a 








3 


2 


2 


H± 


B± 




13 




38 




2 


4 


1 








3 


2 




H± 


B± 




8 


ft* 


40 




2 


4 


4 








3 


2 




pu 


B± 




5 




41 




2 


5 


7 








3 


2 




ra± 


B± 




7 


^* , 


42 




2 


6 


8 








3 


2 




tu 


■U 




3 


t* 


43 




2 


5 


7 








3 


2 




fl± 


H± 




7 




44 




2 


6 


8 








3 


2 




R-t 


H± 




2 


** 


46 




2 


a 


1 








3 


2 




HJ: 


HJt 




5 


ft* 


48 




2 


7 


S 








3 


2 




HJt 


HJ: 




a 




47 




2 


8 


1 








3 


2 




Hi 


H-t 




0.8 


ft* 


48 




2 


a 


4 








3 


2 




B± 


H-t 




3 





[0203] 

[Effect of the Invention] As explained in full detail above, according to this invention, it excels in 
endurance to long-term use and storage, and the transparent conductive film and light filter which can 
control degradation especially in the edge of a transparence conductive layer can be realized. 



[Translation done.] 
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